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AN INTERTEC PUBLICATION 


How to increase cellular system coverage or 
fill “black holes” — profitably and immediately. 
New EXTEND-A-CELL Cellular Booster _ 
and Repeater Systems. a 


Virtually every cellular system has potentially profitable areas where 
additional cell sites cannot be economically justified: urban black holes 
_.. tunnels and buildings ... suburban zones on the fringe. Reaching 
these areas could mean an expanded customer base, increased air-time 
usage and decreased churn. 
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Wiem3egizygy ‘The solution? EXTEND-A-CELL cellular boosters and repeaters. They 
Z: ! a¥.| 
) " 


Hy can solve coverage problems simply and inexpensively, capitalize on 
new service opportunities, and increase your competitive edge. 

EXTEND-A-CELL systems work by picking up both voice and control 
signals from a “donor” cell, amplifying them and beaming them into 
the problem area. Simultaneously, they receive signals, amplify them 
and send them back to the donor cell. They are completely transparent to both the 
mobile and portable units, and to the cellular system. Subscribers in the 
boosted area operate just as if they were within the donor cell’s normal 
coverage. 

EXTEND-A-CELL systems are extremely compact and completely self — 
contained. They can be installed almost anywhere, tested and fully 
operational in a matter of hours. 

Built-in remote control, monitoring 
and alarm capabilities virtually eliminate 
the need for site visits. And EXTEND-A- 
CELL systems do not require you to revise 
your frequency re-use plan. 

A member of the Allen Group inc. 
AS | os 
EXTEND-A-CELL IV EXTEND-A-CELL II low- | eee of ol 


fepeaters can cover an power boosters can fill the antenna specialists co. 
) 


ta Saar pian se bos Aare 30500 Bruce Industrial Parkway ® Cleveland, OH 44139-2996 
oP ray TEL: 216/349-8400 # FAX: 216/349-8407 
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PTT LED 
with parallel 
key detect 


End console clutter... 


Volume control 


Six two-wire 

or four-wire 
lines with 
transformer- 
isolated.and 
floating 
outputs 


Simplex, 
half duplex, 
full duplex 


Summed receive 
audio and 
line-activity LEDs 


Intercom, CTCSS disable, F1/F2 


...wWith the C-516 six-line tone remote 


lear your desk...and control up Handset versions Wall-mount versions 
torsixPase Stations.with.only = C-530-DC (single-frequency) =-C-533-DG {two frequency) 
EE aro Ce OR ome SIZ8 Con = C-531-DG (two frequency) —=-C-512 tone (two frequency) 
sole!_Vega's:Model'C-516.is.the 
onlysmall.desktop tone remote = “C-S10C tone (two frequency) ___ Custom versions 
that provides F1/F2/monitor/PTT. = .C-514B tone. (four. frequency)... = Multiline/multifrequency. 
==——control.of-up to six-remote base =-G-516 tone (six line; two - =~ Spécial mechanical 
—~stations. It-opérates over two- frequency) =~ configurations 
wire/four-Wire lines and includes = (0-581 tone (eight frequency) 
line-activity-indicators and Desk-mic versions VEL 


—=selected:or summed-receive audio: 
__The C-516 is only one of a wide 
Variety of remote control consoles 

=== available from:Vega. Check.the 240 

following list for the console that frequency, 10 line) —_ 

fits your application 


C-532 DC (two frequency) 
G-5T tone {two frequency) 
G-540-tone.(coming later...four 


SSS Currey 


9900 Baldwin Place 
£} Monte, California 1731-2204 
Telephone®4{818)'442-0782 
a Y = = Toll-free; 800-877-1:774; 
O*581/Mitone(eight:frequency) =~ FAX! (818) 444-1342 
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Volume 9, Issue 4 


The journal of mobile communications technology 


features 


10 Repeater linking solves 
wide-area coverage 
problems 
Rene Nix and James Cupp 
Missouri Public Service’s new 
repeater system solves ‘‘skip” 
and noise problems. 


22 Improving ‘noise figure’ 
gets coverage in shape 
Andrew Singer, Sinclair 
Laboratories 
Improving your system’s abili- 
ty to receive signals begins at 
the antenna. 


54 Protective measures 
stop lightning damage 
Arnold Domanus Jr., Northern 
Illinois Gas 
A gas distribution company 
uses common grounding beds 
and precast concrete shelters. 


50 Multiple address 
systems: Putting new 
channels to use 
Klaus Bender, Spectrum 
Management Services 
Radiopaging system operators 
can use the “new” MAS band. 


60) Digitally coded squelch: 
Filtering and decoding 
Mark Nadir, Globestar 
Technology 
Part 2—Digitally coded squelch 
systems use active audio filters 
extensively. 


74 Portable tower offers 
swift setup capability 
John Hughes, Rapid 
Deployment Towers 
Steel wire wraps a triangular- 
shaped shaft as it forms and 
rises from three spools. 


On the cover: Missouri Public Service uses cross- 
channel linking to form a wide-area repeuter net- 
work. See article on page 10. 
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+ Editorial 


The Johnsons. 


6 Letters to the editor 


Employment opportunities. 


78 News 


Wireless communications sym- 
posium. 


°() ACT update 


Council discusses technician 
recognition program. 


| Regulating technology 


Fleet Call obtains OK to build 
SMR system under present 
rules. 


D4 New products 
Glenayre, Ora Electronics and 
Television Equipment Associ- 
ates are the “Readers’ Choice.” 


108 Literature 
109 Feedback 


Leading mobile radio manufac- 
turers. 


110 People 
!)) Calendar 


RadioComm and Telocator 
team up for April show. 


112 Classified ads 


128 Ad index/hotline 


Find advertisers quickly. 


129 What do you think? 


©1991 Mobile Radio Technology (ISSN 0745- 
7626) is published monthly for free to qualified 
individuals by Intertec Publishing Corporation. 
9221 Quivira Road, Overland Park, KS 66215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices. POST- 
MASTER: Send address change to 
MOBILE RADIO TECHNOLOGY, P.O. Box 
12960, Overland Park, KS 66212. 


eens 


SS a IT 


2 Mobile Radio Technology April 1991 


= a 


We 


= 
p 


hs a le eee 


yo ae a 


— Sw 2 .* - ere 


- =F 


Tr ke 


Model 364 AW 


DIME Muttefunetron 
Decoders Monitor/Controller 
¢ AUTOMATIC VERIFICATION 
audible handshake indicates 
completed or aborted functions 
e EASY STATUS INTERROGATION ¢ MICROPROCESSOR FLEXIBILITY 
a touch-tone pad, voice channel wide range of available controls 
and your ear is all you need (latched, timed, momentary, interlocked, etc.) 
¢ SYSTEM MONITORING ¢ STRAIGHTFORWARD USER SELECTION 
audible alarms will automatically complete manual with tutorial, demo set-up 
signal critical conditions and helpful systems feedback 
° “ssc APPLICATIONS SUPPORT ¢ PROVEN RELIABILITY 
experienced personnel will help fully field-tested and FCC certified 
you find the best solution Call sovtan iitennetied pecKoue: (class A) plus our established 
for your users Se ite et p ge: 5 year warranty 


800-227-1226 
One source for all your signalling needs 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
Hayward, California 94545 Circle (5) on Fast Fact Card 


Beier 


The Johnsons 


Edgar F. Johnson died Feb. Il at age 
91. His wife Ethel died Feb. 13 at age 96. 

We are in their debt for the contribu- 
tions made to the land mobile radio in- 
dustry by the company they founded and 
by Edgar as the company’s long-time 
leader. 

In 1923, three months after they mar- 
ried, Edgar and Ethel Johnson pur- 
chased a supply of electronic compo- 
nents and began selling them through 


the mail. Shortly thereafter, the compa- 
ny they founded began manufacturing its 
own components. 

Some of land mobile radio’s pioneers 
were introduced to radio communica- 
tions because they used Johnson com- 
ponents and other parts to build ama- 
teur radio stations. 

After World War II, the E. F. John- 
son Company began manufacturing am- 
ateur radio equipment. These Vikings, 


Edgar F. Johnson holds the Olympic torch during last year’s Olympic Festival '90 event 
at the E. F. Johnson Company operations center in Waseca, MN. 


Navigators, Valiants, Challengers and 
Rangers, as they were called, introduced 
another generation to radio communi- 
cations. 

When Class D Citizens Band radio 
was created in 1958, the company intro- 
duced even more individuals and small 
businesses to mobile communications 
with its line of low-power Messenger 
two-way AM radios. 

In the 1970s, the company refocused 
much of its efforts on manufacturing 
two-way FM land mobile radio equip- 
ment, which was added to the product 
line in 1950. Many of our readers have 
profited from operating Johnson land 
mobile radio equipment dealerships. 

In the 1980s and on into the "90s, oth- 
er readers made their livelihoods by 
operating specialized mobile radio 
(SMR) systems that rely on Johnson 
LTR repeaters, and mobile and porta- 
ble radios for their technical infras- 
tructure. 

Edgar led the company for 55 years. 
He retired in 1978 as chairman of the 
board, though he continued as a board 
member, 

His company was one of the first in 
Minnesota to offer profit-sharing, and 
he credited his employees for any suc- 
cess he achieved. ‘We've had lots of 
very fine people, and we still do,” he 
said in 1983. “‘There’s never been a time 
I've not been convinced that is why we 
do well.” 

One of the reasons why the land mo- 
bile radio industry has done so well is 
because of the accomplishments of Edg- 
ar and Ethel and their associates. 


—Don Bishop 
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the inmovators in communications technology 


SC-2460 
Universal Scrambler 


SC-6460 
BendixiKing F2 : 
UHF >< fy 


SC-5460 
BendixiKing VHF standar at @ -\ 
10,000 systems S is 
also available 
from major 
SC-8460 e o 
Motorola Saber radio suppliers 
including... 
, ) Motorola, 
Se E.F. Johnson, 
; SC-7460-SP 195 e ‘ 
Mi Ti Midland 
King and Boys = 
Motorola a SC-9460 ale 
portables. - Radius P-200 


Call Toll Free 1-800-228-0226 


1620 North 20th Street, Lincoln NE. 68503 USA. Telephone (402) 483-2961 Fax (402) 435-6780 
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Employment opportunities: 

In the same issue that contained the 
following “‘Letter to the Editor’ com- 
plaining about a lack of employment ac- 
tivity in the East were two advertise- 
ments from recruiting firms located in 
the East. 


Is the East Coast dead? 
The only job recruiting advertisements are 
from west of the Mississippi (or from Florida). 
Name Withheld 


Go west, young man. Or ‘way south. 
—DB 


Out of six “help wanted” advertise- 
ments in the November issue, there 
were: 


STATE NUMBER 
Pennsylvania 2 
California 2 
Texas 2 


Both of the Pennsylvania firms are 
recruitment firms offering multiple lo- 


Mobile Radio 
Technology 


The journal of mobile 
communications technology 


EDITORIAL 

Don Bishop, Editoria! Director 
Jane Bryant, Staff Editor 

Nancy Campbell, Associate Editor 


ART 
Liz Veternick, Graphic Designer 


INDUSTRY CONSULTANT 
Fred M. Link 


EDITORIAL ADVISORY BOARD 

Gene A. Buzzi, President, Omnicom 
Telecommunications Engineering, 
Tallahassee, FL , 

R.. James Evans, Communications 
Consultant, East Lansing, Mi 

Gary David Gray, RE., Chief 
Telécommunications Engineer, Orange 
County Communications, Orange, CA 

Frederick G. Griffin, RE., President, 
Frederick G, Griffin PC., Lynchburg, VA 

S.A. McConoughey, P.E., Mobile 
Communications Consulting, 
Gaithersburg, MD 

Art McDole, Salinas, CA 

F. Stuart Meyer, Land Mobile Consuttant, 
Vienna, VA 

Don R. Precure, New Smyrna Beach, FL 

— Sachs, Herb Sachs Consulting, Bowie, 

ID 

Leon Spencer, Radio Engineering Systems, 
Exxon Company USA, Houston, TX 

Dr. Gregory M. Stone, Vice President, 
Special Projects, Live Oak Systems, 
McLean, VA 
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etters to the editor 


cations. The others are from direct 
employers. 

Perhaps your advice to this letter- 
writer should have offered a reference 
to your “Help Wanted” section instead 
of a “‘bromide.” 

Larry Goldberg 
Lawrence Personnel 
King of Prussia, PA 


Fast Fact Card comments: 

The toughest problems on the job are: 

® salesmen who do not understand 
engineers. 

* engineers who do not understand 
salesmen. 

Kenneth Huffines 

Stone Mountain, GA 


Every issue is a real pleasure, I have 
learned more about communications 
from your magazine than I have since 
I purchased my first radios about II 
years ago. Thank you. 


Raymond C. Trott, President, 
Raymond C. Trott Consulting 
Engineers, Irving, TX 


BUSINESS 

Cameron Bishop, Group Vice President 

Mercy Contreras, Publisher 

Greg Garrison, Marketing Director 

Evelyn Hornaday, Promotions Manager 

Darren Sextro, Promotions Coordinator 

Dee Unger, Advertising Business Manager 

Mary Birnbaum, Advertising Production 
Supervisor 

Liz Turner, Advertising Coordinator 

Lisa Cunningham, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Kevin Callahan, Creative Director 


ADMINISTRATION 

A. J. Hancock, President 

Charles Rash, Corporate Circulation 
Director 

Sandra J. Stewart, Ciroulation Director 

Julie Neely, Circulation Manager 

Customer Service, (913) 541-6628 


ADVERTISING; Northeast: Ruth Breashears, 
303-762-1249; West Coast: Dennis Hegg, 415- 
491-1442; South: Diane Hite, 303-762-1249; Mid- 
west: Nancy F, Matthews, 312-435-2340; Classi- 
fied: Carla Gamino, 303-762-1249, 


MOBILE RADIO TECHNOLOGY provides tech- 
nical information to dealers, community repeat- 
er operators, specialized mobile radio operators, 
conventional RCC, WCC, cellular RCC, WCC, 
mobile radio equipment manufacturers, manu- 
facturers’ representatives, distributors, enginger- 
ing, consulting firms, natlonal government, mili- 
tary agencies, state/local government, public 
safety agencies, transportation companies, 
petroleum/energy products companies, public 
utilities and others allied to the field. 


The toughest problems facing me on 
the job are: 
© We live in an area with many hills 
and valleys, as well as high surface tem- 
peratures and iron ore deposits. 
¢ Radio privacy is a problem, too— 
We are on three shared repeaters, and 
competition is terrible. We are looking 
at installing scramblers in our trans- 
ceivers. 
Gary S. Stubbs 
S P Construction 
St. George, UT 


The most interesting article in the 
November 1990 issue is “Digital Cod- 
ed Squelch: What Makes It Work—Or 
Fail” by Mark Nadir. 

The toughest problems facing me on 
the job include: 

© keeping up to date on frequencies 
of various agencies, since the use of the 
spectrum constantly is changing. For ex- 
ample, an agency operating on Its as- 
signed frequencies may be there for a 


CORRESPONDENCE: Editorial, advertising and 
circulation correspondence should be addressed 
to P. O. Box 12901, Overland Park, KS 66212- 
0930, 913-888-4664, telex: 42-4156 INTERTEC 
OLPK, fax: 913-541-6697. 


SUBSCRIPTIONS: MOBILE RADIO TECH- 
NOLOGY is circulated without charge in the 
United States by name and title to personnel who 
are responsible for sales, operation or mainte- 
nance of mobile radio equipment. Non-qualified 
subscriptions in the United States are $30 per 
year; In Canada, $36 per year; and in other coun- 
tries, $40 per year. Foreign airmail optional at an 
additional $65 per year. Single copies are $3 plus 
postage and handling; back issues, $5 postpaid. 
Adjustment necessitated by subscription termi- 
nation at single copy rate. Allow six to eight weeks 
for change of address or for new subscription. 


PHOTOCOPY RIGHTS: Permission to y 
for internal or personal use is granted by Inter- 
tec Publishing Corporation for libraries and 
others registered with Copyright Clearance Cen-' 
ter (CCC), provided the base fee of $2 per copy 
of article is paid directly to CCC, 21 Congress St., 
Salem, MA 01980. Special requests should be 
addressed to Cam Bishop, group vice president. 


$3.00 + 0,00 


ABP 


VBPA 
Audited circulation. 


PUBLISHING 


©1991 by Intertec Publishing. 
All rights reserved. 
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Management System 
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wt Fleet Management System 


Make The RIGHT Connection 


Communications oe : ay 
i ES Electronics ee TERS 
Specialties, Inc. so aie siapete las ripe oe fave. 10 TING out 
931 So. Serr n Blvd., Suite 218, Winter Park, FL 32792 TOW this system can WOTK | or you call 
National: {800) 327-9956 our sales department oday 
Local: (407) 679-9440 FAX: (407) 675 ' 


Available in Canada from: 
Omni Provincial Electronics. Inc 
East (514) 648-8432 +« Central (416) 841-6740 » West (403) 291-9639 Visit us at ¥ 
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Letters to the editor 


while, but then the next day you discover 
they have moved their communications 
to another set of frequencies. 

® making sure everyone knows his or 

her assignment during severe weather 
advisories to give adequate warning. 

Danicl Bailey 

Sabine Pass Storm Spotters 

Groves, TX 


os ee - 


ee a 


Ss a 
ees Pe 


se 


FREE TOWER 
LITERATURE 


O PLEASE fill in and 
mail this coupon for 
free information on 
communication 


towers. 


NAME 


The toughest problem is that warran- 
ties on radios start when the dealer buys 
them. I cannot have a radio in stock be- 
cause the warranty runs out day by day. 
Warranties should start when the radio 
is sold to the end-user. 

Carlos R. Rodriguez 
Professional Radiotelephone 
Caguas, Puerto Rico 


Towers & Poles 


= Free Standing design 
to 400° 


@ Tubular Steel to 250° 
= Guyed to 1000’ 


In-house engineers 
design poles and tow- 
ers to your specifica- 
tions. Full range of fin- 
ishes with installation 
and leasing available 


VALMONT 


Valmont industries, Inc 
Valley. Nebraska 68064 
4402) 359-2201 


COMPANY 


MAILING ADDRESS. 


CITY 


STATE ZIP 


OFFICE TELEPHONE ( ) 


ee 
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The two toughest problems are: 
* retail consumer product stores that 
sell VHF and UHF radio products. 
* the high cost of IMTS radios com- 
pared to cellular radios. 
Don C, Stiver 
Radio Communications Company 
Vail, AZ 


The November 1990 article “How To 
Link Mobiles To Form A Repeater” by 
Carlton L. Tedrick is a waste of paper. 
If a technician today cannot figure this 
out for himself, he better get out of 
two-way. 

“Extended Control of Maxtrac Ra- 
dio” by Harold Kinley is a couple of 
steps higher than Tedrick’s, only be- 
cause of the references to data and ca- 
ble length. 

Andrew Singer’s “Use Downtilt 
Selectively To Improve System Cover- 
age’’ is just what I've been looking for. 
It is the most interesting article in this 
issue. 

The two toughest problems facing me 
on the job are: 

¢ There are too many unqualified 
technicians and not enough good tech- 
nicians. 

© With prices going down on equip- 
ment, margins keep getting smaller and 
smaller, making it hard to keep the 
doors open. 

Robby Robinson 
AAT Comm 
Rosemead, CA 


This magazine is the most informa- 
tive and interesting in the two-way ra- 
dio field. It has excellent state-of-the- 
art updates. I'm happy that cellular ar- 
ticles do not clutter up your magazine. 

The most interesting article in the July 
1990 issue is “How Analog Scrambling 
Fits Tactical Security Needs” by Don 
Bishop. 

The two toughest problems on the job 
are: 

* finding enough time to service 
equipment and to spend time with my 
customers. 

* keeping up with licensing re- 
quirements. 

Bruce Resteau 
Bartronics 
Valparaiso, IN 


AR 


For The 
Radius P200 


\ MOTOROLA 
i Radiuy p200 


Free your radio of unwanted visitors. 
MXeCOM's privacy mouthtrap, the MX P1183, puts 
scrambled 2-way transmissions under control of your 
radio's PL or DPL encoder/decoder. Scrambling 
renders interception unlawful under the Electronic 
Communications Privacy Act (18 U.S.C. 2510 et seq.). 


Snap a trap on your radio. 
Contact your Radius™ dealer or 
Call Toll Free: 


1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
In Canada Call Omni: 
East/514-648-8432 © Central /416-841-6740 * West / 403-291-9639 or 604-589-3822 *PL, DPL, Motorola and Radius are trademarks of Motorola, Inc. 
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Repeater linking solves 
wide-area coverage problems 


Missouri Public Service’s new repeater system solves its previous system’s 
‘skip’ and noise interference problems. Cross-channel rebroadcasting allows 
economical use of 450MHz band frequencies. 


By René Nix and James Cupp 


Wide-area radio communications 
repeater coverage is being implemented 
in the 450MHz-to-470MHz band by 
Missouri Public Service (MPS), a di- 
vision of Utilicorp United. The finished 
system will include 15 repeater stations 
and 32 contro] stations. It will provide 


Nix is supervisor of telecommunications, Utilicorp 
United dba Missouri Public Service, Lee’s Sum- 
mit. MO. Cupp is staff communications engineer. 
Burns & McDonnell Engineering, Kansas City, 
MO. 


FOUR-WIRE 
E&M CHANNEL 


(OR FOUR-WIRE 


(MOBILE A AND MOBILE B 
COMMUNICATE VIA 
REPEATER AUDIO LINK) 
GRANDVIEW 
MOBILE 


REPEATER 
AREA OF OPERATION 


radio communications for approximate- 
ly 300 mobile and portable radios over 
a 12,000-square-mile area in Missouri. 

The system uses cross-channel 
rebroadcasting technology as an alter- 
native to simulcasting to solve unique 
channel access and geographic coverage 
problems. The completed system will 
replace MPS’ existing VHF lowband 
mobile radio system. 


Lowband problems 

For the past 25 years. MPS has oper- 
ated a single-channel, VHF lowband 
mobile radio system on 37.54MHz. The 


ARCHIE 
MOBILE 


ARCHIE REPEATER 
AREA OF OPERATION 


Figure 1. Repeaters operate at different frequencies but communicate over the exist- 
ing microwave system by using cross-channel rebroadcast technology that links the 


repeaters. 


system is plagued by all of the typical 
lowband system problems. Long-range 
“skip” interference and noise from pow- 
er lines and precipitation are a continu- 
ous annoyance, and they often make 
communications difficult. 

Because the lowband system is sim- 
plex, mobile-to-mobile coverage is poor. 
The result is channel contention prob- 
lems, particularly when storms and 
widespread system outages result in high 
communications activity. 

In 1987, MPS retained Burns & 
McDonnell Engineering to perform a 
feasibility study to identify the best so- 
lution to the mobile communications 
problems. The following criteria were 
set: 

(1) Each of MPS’ nine operating dis- 
tricts must have its own private commu- 
nications channel that would not be sub- 
ject to interference from other MPS 
districts or outside agencies. 

(2) MPS must have the ability to 
“merge” or “link” multiple districts’ 
communications channels together for 
centralized, after-hours crew dis- 
patching. 

(3) The system must provide reliable 
portable radio coverage for transmission 
line foot patrols and similar operations. 

(4) The current “skip,” noise and 
channel contention problems must be 
remedied. 

(5) The use of leased telephone lines 
must be reduced or eliminated to in- 
crease circuit reliability and economy. 


Options considered 

It soon became clear that keeping the 
system in the VHF lowband would not 
meet the criteria. A new system in a 
higher frequency band was indicated. 
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The New STABILOCK’ 4015 Radio Test Set 4% 
Tests Great-Less Weight % 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
(J spectrum analyzer with audio 
I electroluminescent display for easy viewing night or day 
[~ licensed CLEAR CHANNEL LTR® testing capability 
( memory cards to load and run tests automatically, including all cellular formats 
_| digital storage oscilloscope 
_] internal batterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is é registered tracemar< of tre EF Johnson Company STABILOCK 4015 1s a regisiered tradernark ol Schlumberger Technologies 


Quality Test Solutions ; 
Schlumberger Technologies 


— RX FM 
Frequ 150.0800 Mitr 155 
c 


extuooy © 1a * remove 
> VOUT © DEMCO © MODGEN . . ” 


COTT Tey 
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Schlumberger Technologies 


Schlumberger Instruments Schlumberger Instruments Schlumberger Instruments Schiumberger Technologies GmbH 
PO, Box 7004 Victoria Road 50 Avenue Jean Jaurés Ingolstadter Str. 67a 

829 Middlesex Turnpike Farnborough, Hampshire BP 620-06 D-8000 Munchen 46 

Billerica, MA 01821, USA GU14 7PWakpgland = s- F-92542 Montrouge Cedex, France West Germany 
Phone-508-671-9700 Phone@=44%252 544433: = > }) Phone-33 1 47 466700 Phone-49 89 31889-0 
Fax-508-671-9704 Fax-44 543854 | Fax-33 1 47 466727 Fax-49 89 31889-160 


1-800-225-5765 (outside MA) TelexBS8245. Telex-631468 ENERINS Telex-5215015 SMG D 
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In the MPS system operations control room, two multichannel control consoles are put 
to use, 


An extensive frequency search was 
conducted to identify what, if any, spec- 
trum was available for licensing. Only 
two bands held promise: 450MHz and 
860MHz. The industrial 860MHz spec- 
trum virtually was unused throughout 
MPS’ service territory. The 450MHz 
spectrum was quite congested in MPS’ 
metropolitan districts, including por- 
tions of the greater Kansas City area, 
but it appeared sufficient spectrum was 
available to meet the objective. 

The decision was made to proceed 


with a 450MHz repeater system instead 
of 860MHz, for several reasons. 
First, MPS mobile units are too few 
and are separated widely geographical- 
ly, making an 860MHz trunked system 
impractical. Conventional (non-trunked) 
equipment was virtually unavailable at 
the time the study was made. 
Second, MPS planned to use its ex- 
isting microwave towers to hold the new 
repeater system's antennas. The towers, 
ranging from 150 feet to 300 feet tall, 
could not be expected to offer enough 


coverage at 860MHz, especially in the 
rough, forested terrain of the Missouri 
Ozark regions. 

Third, 860MHz equipment was 
priced considerably higher than equiva- 
lent 450MHz equipment. 


Design approach 

Repeater sites initially were selected 
with the help of crude radio horizon cal- 
culations. The calculations indicated 
which MPS microwave towers were 
likely to provide the best overall cover- 
age of a particular operating district. 

Detailed, computer-generated propa- 
gation analyses were obtained from 
Comsearch, Richardson, TX. These 
analyses allowed the engineering staff 
to identify potential problem areas with 
respect to geographic coverage. Actual 
field testing was conducted to confirm 
the coverage. 


Licensing 

Once path design and field testing 
were complete, MPS moved quickly to 
obtain frequency coordination and radio 
licenses. The process revealed several 
errors in the FCC public-use database. 
Some frequencies the database showed 
as unused in the Kansas City metropoli- 
tan area actually were licensed and in 
use, 

Because of the database errors, MPS 
was forced to negotiate sharing agree- 
ments with several other utilities in the 
arca and to conduct additional field 
tests, 

In addition, an FCC rule waiver was 
required to use a certain frequency pair 
at a particular site. Keller & Heckman, 
a Washington, DC, law firm, assisted 
in obtaining the waiver. 

The combination of these difficulties 
extended the frequency coordination and 
licensing process for more than 18 
months. Eventually, enough frequencies 
were licensed to allow the system to be 
implemented, 


Procurement 

Because of the specialized linking and 
control features, a request for technical 
proposals was issued to qualify vendors 
prior to issuing bid documents. Only 
vendors whose technical proposals in- 
dicated a clear understanding of the sys- 
tem requirements, as well as the ability 
to provide the system, were placed on 
the final bid list. 
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A SHORT MESSAGE 
FOR THOSE WHO THINK 
ALPHANUMERIC 
PAGERS HAVE TO BE 
COMPLICATED. 


It doesn't get any easier than the NEC IDP 7000 The IDP 7000 is also easy to sell and service. 
alphanumeric pager. One button, one touch opera- It even has a unique remote control capability that 
tion controls most of its functions. And while it’s allows you to suspend and resume service. 
simple to use, the data it provides is anything but. Standard bells and whistles include a large 7000 

More than numbers and names, it provides character memory, a battery backup, automatic dis- 
complex information like stock quotes, directions, play illumination, an available memory indicator 
memos—even weather alerts. and alert modes. 

Specific messages of up to 32 characters are For your customers who want sophistication 
easily read on a recessed screen that’s twice as large without complications, the IDP 7000 is an easy sell. 
as its nearest competitor. And that’s no baloney. 


© 19%), NEC Amenca, Inc 


pases NEC 


Circle (10) on Fast Fact Card 


LEE'S SUMMIT AFTER-HOURS NETWORK AND CENTRAL DIS PATCH CONSOLE 


LEE'S 
SUMMIT 
REPEATER 


Lee's SUMMIT 
SVC CENTER 
‘SATION TEMPORARY 
MICROWAVE 
(4-WIRE E/M) LINKS 
FOR AFTER-HOURS 


OPERATION 


DTMF UP-DOWN 
LINK CONTROL 
CODES 


WA RRENSBURG | 
SERVICE | 
CENTER 


WARRENSSUAG 
CONSOLE 
(REMOTE) 


| 
eaten wal 


PERMANENT (4-WIRE E/M) 
| LINK FOR REMOTE CONSOLE 


| DIRECTOR'S 
CONSOLE 


MODEL 7032 


MCAS 


PERMANENT MICROWAVE 
(4-WIRE E/M) 

LINK FOR COVERAGE 

OF LARGE DISTRICT 


MICROWAVE LINKS 
TO OTHER AFTER-HOURS 
NETWORKS 


MODEL 4000 
CONSOLE COMMON 
EQUIPMENT 


Figure 2. Block diagram of the new communication system configuration at the Mis- 
souri Public Service Lee’s Summit System Operations Center shows how the repeat- 
ers are accessed. The system includes the after-hours network and central dispatch 


console. 


Bids were received and evaluated, and 
Ericsson GE Mobile Communications 
(formerly General Electric Mobile 
Communications), Lynchburg, VA, was 
awarded the contract to furnish and in- 
stall the system in three phases and two 
years. 

Phase 1, which includes all of MPS’ 
Kansas City metropolitan and suburban 
operating districts, was completed in 
April 1990. Phase 2 was completed in 
February 1991. Phase 3 is set for com- 
pletion in July 1991. 


System features 

The UHF system’s unique feature is 
its ability to link repeater audio signals 
via the microwave system. Four-wire 
leased telephone lines can link repeat- 
ers that are not placed along the micro- 
wave route. 

The linking feature, which is more 
appropriately reffered to as “‘cross- 


channel rebroadcasting,’ resembles 
simulcasting because audio received by 
any one repeater on the link is transmit- 
ted by all repeaters on the link simul- 
taneously. The simultaneous transmis- 
sion allows mobile and control stations 
to communicate, even though they may 
be in different repeater coverage zones. 
(See Figure 1 on page 10.) 

An important distinction between 
cross-channel rebroadcasting and simul- 
casting: Unlike simulcasting, cross- 
channel rebroadcasting uses different ra- 
dio frequencies at each repeater site on 
the network. This method eliminates the 
need for expensive audio delay process- 
ing equipment and highly stable trans- 
mitter oscillators that would be needed 
for simulcasting. 

Cross-channel rebroadcasting re- 
quires mobile operators to know each 
repeater’s approximate coverage zone so 
they can switch their radios manually to 


4 
< 


Der 


The model 4000 console common elec- 
tronics bank occupies the top rack space 
with the model 7032 multichannel access 
system below. 


A typical repeater at Grandview includes 


a power supply, transceiver assembly, 
model 48 repeater manager and duplexer. 
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FREEMAN ENGINEERING ASSOCIATES, INC. 
introduces message networking, fully integrating 


¢ Mobile Telephone 

¢ Voice Mailbox 

¢ Analog and Digital Paging 

¢ Networking with Trunk Concentration 


3100 Fifth Street, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 
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the right channel as they move beyond 
one repeater’s range and into another’s. 


Rebroadcasting applications 

MPS uses cross-channel rebroadcast- 
ing for two basic applications. 

First, several permanent links have 
been established to cover large rural dis- 
tricts where a single repeater’s coverage 
is inadequate. 

Second, temporary links are estab- 
lished daily to merge multiple districts’ 
repeater systems to establish an after- 
hours network. The overall network ac- 
tually is made up of three separate after- 
hours networks. Each individual net- 
work consists of four-to-seven repeat- 
ers. The after-hours network allows 
multiple districts to be dispatched from 
a single control station during evening 
and nighttime hours. During business 
hours, the network is disabled to allow 
each district to communicate indepen- 
dently. Activating the link is done via 
dual-tone, multiple-frequency (DTMF) 
contro] tones transmitted over the radio 
channel from a control station in the dis- 


$69 Digital ANI 


Introducing CSC’s ID-27 digital encoder for Automatic 
Number Identification. It provides instant identification 
of every mobile transmission. It will stop the horseplay. 
No more silent mikes, clicking of mikes, or foul language. 


Compatible with all radios. It can be used in a fleet of 
just a few radios or in fleets with up to 10,000 mobiles. 
Its small size, 2” x 3’’ x 6’ will allow it to fit inside most 
mobile radios. 


Has both initial ID and final ID as well as an emergency 
input. Unique FSK error-corrected burst is a mere 100 
milliseconds long. Provides 99.4% reliability at 2KHz 
deviation. 


Fleet price $69 (100 qty.). Operates in conjunction with 
AID-10/S console decoder ($3404), which has an LED 
display and printer. Optional MDS-2000 provides color 
monitor display. For portables ask about Model ID-33; 
it's tiny! Call for literature. 


CALL TOLL FREE 1-800-521-2203 


Manufacturers of Automatic Number Identifi- 
[esc|conrrot sicwat corporation) ition [ANI) Systems, The Tone Monitor Time- 


1985 South Depew, #7 « Denver, CO 80227 « (303) 989-8000 keeper", and Morse Code Station Identifiers. 
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CELWAVE Quality: 


The chances of a site taking a 
direct hit from lightning are too 
good for comfort. Sooner than 
later, it's going to happen. 


That's why Celwave uses six 
surge suppressors in its tower 
amplifiers and six more just like 
them to protect signal energy 
entering the base station. 


Maybe that sounds overpro- 
tective, but those suppressors 
are part of complete receiver/ 
multicoupler systems that can 
satisfy 80% of todays multi- 
channel needs right off the 
shelf. Systems that are precisely 
designed with attention to detail. 


© Celwave 1988 


For example, we take site noise 
into consideration because a 
high gain amplifier amplifies 
site noise. We include the 
preselector filter and the multi- 
coupler amplifier in the package. 
Not all manufacturers do. Our 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 
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systems are easily expanded in 
the field to 64 channels using 
nothing but a Phillips head 
screwdriver (not included in the 
package) and an instruction 
book (included). 


Except for the screwdriver, 
Celwave omits nothing with its 
receiver/multicoupler systems 
to protect you from future 
shock. And to make sure you 
have everything to gain. 


CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 
In New Jersey 201-462-1880. 
Telex 494 4313 CEL NJ. 

FAX # 201-462-6919. 


trict responsible for after-hours dis- 
patching. 


The cross-channel rebroadcasting 


equipment includes Zetron’s model 48 
repeater manager installed in each 
repeater and used with a model 7032 
central control terminal. (See photo on 
page 14.) 

Model 48s have stand-alone cross- 
channel rebroadcasting capability. Mod- 


el 7032 central control terminal allows 
a central dispatch console at the MPS 
Lee’s Summit System Operations Cen- 
ter to access the link network, 

The multichannel series 4000 console 
system was supplied by the same com- 
pany. Figure 2 on page 1/4 is a simpli- 
fied block diagram of the basic config- 
uration for one of the three after-hours 
networks. 


Aged 


Bomar Crystals are 100% \ 


aged to exact specifications 


or Quality Control won't ship them to you. 
Aging stops crystals from drifting. Adds 
stability which maintains the frequency you 


specified—not for months but years, Bomar's 
high-performance crystals won't drift .001 per 


cent in one year. We quarantee it. We also 
guarantee our crystals will outlive the life of 
the radio. Yo, check it out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 


TOLL FREE FAX: 


1-800-777-2197 


tals. 


for totally clean, drift-free reception. Even 48- 
hour emergency crystals are precisely aged, 


CALL TOLL FREE 


1-800-526-3935 
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The equipment uses frequency-shift 
keying (FSK) in-band data bursts to key 
the contro] and continuous-tone coded 
squelch system (CTCSS) tone selection 
among the repeaters. The data bursts 
take the place of VOX operation, which 
commonly had been used in similar 
applications. 

In addition to providing cross-channel 
rebroadcasting, Model 48 acts as a tone 
panel and telephone interconnect. Its 
1.75-inches-high rack-mount configura- 
tion conserves space in the repeater 
cabinet. (Sce photo on page 14.) 

Prior to being installed, the repeater 
backbone equipment was assembled on 


An existing MPS microwave tower in Lee’s 
Summit, MO, supports one of the new 
repeater antennas. 


the test floor for final testing and func- 
tion verification. (See photo on page 16.) 
This approach allowed the software 
modification and hardware trouble- 
shooting before the equipment was dis- 
persed to various field locations. 

In addition to cross-channel rebroad- 
casting, the MPS system includes auto- 
matic number identification (ANI), 
DTMF selective signaling and half- 
duplex telephone interconnect. The ra- 
dio equipment includes GE Mastr II 
repeaters and GE Rangr mobile units 
and control stations. 7. 


, i SEGTEUU 


- MODEL 3850 Pere | 


Shared Repeater Tone Panel 


Everything is standard including 
DTMF Remote Programming! 


The 3850 provides full decode/encode of 50 CTCSS tones including all 38 EIA tones. 


Our exclusive TONEGRAB”™ software tracks and holds onto weak signals when other 
microprocessor controlled panels are talking down and dropping in and out. 


The 3850 provides both time and hit as well as prepaid airtime message accounting. 


We think you will agree that the 3850 provides easier to use but considerably more 
powerful user programming than any other panel! 


The 3850 is backed with a 60 day return privelege and one year P&L warranty. 


PROGRAMMABLE renee PER USER GLOBALLY PROGRAMMABLE 

¢ CW ID * Stuck MIC activity FEATURES 

* Cross tone timer e 38 or 50 tone operation 
translation * Prepaid airtime e CW ID interval 

® Hang time * Deadbeat disable e Anti-kerchunk time 

* Barge in ¢ Squeich tail duration * CTCSS drop delay 
(enable/disable) e DTMF-DTMF 

¢ CTCSS during regeneration 
hangtime (enable/disable) 


(enable/disable) Hogtime penalty 


Courtesy beep , 
(enable/disable) 


System FEATURES 


* TONEGRAB™ * 4 digit LED display CONNECT SYSTEMS INC. 

® Local programming automatically turns 
keypad off to conserve power 

° DTMF remote « Displays current 2064 Eastman Ave, #113 
programming cTcss Ventura, CA 93003 

* Six LED status * Flat or pre- Phone (805) 642-7184 * FAX (805) 642-7271 
indicators emphasized audio 

* 6 pole noise squelch * Flat or pre- TOLL FREE 
filter emphasized CTCSS 

* Complete time/hit * All connections made 1-800-545-1349 
information to large rear panel IN CANADA: 

® Non-volatile memory barrier strip CARTEL (800) 663-0070 

* +.1 Hz frequency * 12 VDC powered EASTCOM (416) 850-2550 

* No COS required INTERNATIONAL: 

* System CW ID JESCOM (415) 574-1421 
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For emergency medical treatment, For straight teeth, 
call a doctor. call an orthodontist. 


he ete BRAN. no 
For goodness sake, For fast response, 
call their bluff. call the fire department 


For a slimmer waistline, 
call a dietician. 


For a big pot, 
call “Bingo!” 


For antennas and cable FAST, 
call Cartwright. 


800-543-8614 


7812 Red Sky Drive 
Cincinnati, Ohio 45249 


1-3 Day Delivery Nationwide 


Call us by 3:00 PM E-T. and we'll ship the same day. 


Call for our 

Free Pricebook 

“Wrer) with guaranteed prices 
we ot for 3 months. 


The most complete source for Andrew, A/S, Celwave and Decibel Products. 
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Improving ‘noise figure’ 
gets coverage in shape 


Improving your system’s ability to receive signals from portable transceivers 
and from mobiles in fringe areas begins at the antenna. Some systems 
benefit from the use of an amplifier at or near the antenna. 


By Andrew Singer 


The lower a radio communications 
system’s noise figure is, the better the 
system picks up weak signals. A system 
with a low noise figure is able to receive 
signals better from portable transceiv- 
ers used in concrete-and-steel buildings, 
basements and other difficult-to-reach 
areas, all other things being equal. The 
system is able to receive signals from 
mobile units in fringe areas better. 

A high-gain antenna; a towertop am- 
plifier; a preselector filter; low-loss 
coaxial cable; or a combination may im- 
prove the noise figure. Improving the 
noise figure performance involves in- 
creasing the signal-to-noise ratio, rais- 
ing the third-order intercept point and 
reducing attenuation. 

The signal-to-noise ratio can be im- 
proved with gain antennas and towertop 
amplifiers. The object is to raise the sig- 
nal as much as possible without raising 
the noise. 

(1) Antenna gain—Some antennas 
discriminate better than others against 
noise and signals from unwanted direc- 
tions by focusing on desired signals. For 
omnidirectional antennas, this discrimi- 
nation usually is expressed as gain. Up 
to a point, the higher the gain, the more 
the antenna boosts the wanted signal and 
reduces noise reception in unwanted 
directions. At some point, higher gain 
may cause the antenna to focus too tight- 
ly to offer the desired coverage. 

Antenna gain improves the signai-to- 


ee eres 
Singer is senior applications engineer at Sinclair 
Radio Laboratories, Tonawanda, NY. 


Improving performance 


Improving radio communications system performance starts at the antenna and 
continues along the signal path toward the receiver. 


Antenna 


Select an antenna that reduces noise pickup and Increases the received 


signal strength. 


Omnidirectional—Use an antenna with as much gain as Is practical, 
consistent with coverage requirements. 

Directional—it you do not need coverage in all directions, select a direc- 
tlonal antenna. It will reduce noise pickup from directions that are 


of no use. 


Towertop amplifier 


Towertop amplifier performance represents a trade-off between: 


Noise figure—The lower the noise figure, the better the amplifier output’s 


signal-to-noise ratio. 


Third-order intercept point—The higher the third-order intercept point, the 
less likely the amplifier is to generate intermodulation Interference that 
can block the desired signal. Generally, the higher the third-order Inter- 
cept point, the higher the noise figure, so amplifier selection represents a 


balance between the two. 


Preselector filter 


A preselector filter placed ahead of the towertop amplifier may allow the use 
of an amplifier with the lowest noise figure. The filter reduces unwanted 
strong signals that may generate intermodulation interference in an 
amplifier with a low nolse figure and its corresponding low third-order 


intercept point. 


noise ratio, meaning the signal is made 
that much stronger than noise. The sig- 
nal picked up by the antenna travels 
through cables, amplifiers and receivers 
that add noise, degrading the noise fig- 
ure, The more the antenna intensifies 
signals it picks up, the better the receiv- 
er can reproduce weak signals. 


(2) Towertop amplifier gain—An am- 
plifier placed at or near the antenna 
boosts signals before they are fed 
through coaxial cable connecting the an- 
tenna with radio equipment. If the ca- 
ble loss is high, the amplifier may boost 
weak signals enough to reach the receiv- 
er, where without the amplifier, the sig- 


a 
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APPLICATIONS FOR‘) 
NOISE-ATTEN 


meee 


David Clark Company's VOX (voice-activated) System allows A foreman's job depends on clear communication. Noise- 
crane operators to keep both hands free to work the controls. They Attenuating Headsets, with noise-canceling microphones, allows 
hear instructions the first time, avoiding costly errors. use of the radio, regardless of background noise. 


«f = - ee : j 
The safety of many people depends on the pump operator's ability The constant noise of the locomotive makes it very difficult to 
to hear and transmit messages clearly. David Clark Headsets transmit and receive on the radio. Noise-Attenuating Headsets 
make this possible. Offer the perfect solution, combining hearing protection with clear 
communication. 


For durability and reliability, David Clark Company Noise-Attenuating Headsets 
are the clear choice, regardless of your application. All headsets are tested and 
certified with a Noise Reduction Rating (NRR-24dB), as mandated by the EPA, and 
are backed by the best customer-service policy in the industry. 


Headsets and adapters are available for all types of two-way radios, including: 


PTT (push-to-talk, with boom microphone) 
VOX (voice-activated, with boom microphone) 
VOX-TM (voice-activated, with throat microphone) 


Also available: the Series 3800 Intercom System with mobile radio interface. 


For all these reasons and more, call or write for complete information. 


(Davie) Clarke company 


INCORPORATED 
360 Franklin Street, P.O. Box 15054, Worcester, MA 01615-0054 
er an TEL: (508) 756-6216; FAX: (508) 753-5827; TELEX:920482 _—Visit us at IMCE, Booths 521 & 523. 
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nals would be Jost in the noise. 

(3) Towertop amplifier intermod—tin 
the presence of strong signals on most 
any frequency, amplifiers sometimes 
generate intermodulation interference 
that blocks the signals they are intend- 
ed to amplify. Amplifiers with the 
greatest resistance to intermod have the 
highest third-order intercept point. 

Amplifiers with the lowest noise fig- 
ure usually have the lowest third-order 
intercept point. To be useful at sites near 
powerful transmitters, such amplifiers 
may have to be protected with preselec- 
tor filters that attenuate off-channel sig- 
nals. Unfortunately, the filters attenuate 
the desired signal a little, too, so they 
reduce the signal-to-noise ratio at the 
same time the amplifier improves it. 
The filtering requirement may make it 
impossible to use a towertop amplifier 
to full benefit at a site engulfed by 
powerful, undesired signals, but a 
worthwhile reduction in noise figure 
normally is possible. 

Matching the right amplifier to a spe- 
cific application involves a trade-off: 
Enough gain and a low enough noise 
figure to be beneficial, but a third-order 


Which amplifier is best? 


Amplifiers built for placement at or 
near the antenna (towertop amplifiers) 
normally use bipolar transistors or 
galenium arsenide field-effect transis- 
tors (GaAs FETs). 

Generally, GaAs FET devices have 
lower noise figures than bipolar 
devices. GaAs FET amplifier noise 
figures usually range from 0.5dB to 
2dB. Bipolar amplifier noise figures 
normally range from 3dB to 4dB. The 
lowest noise figure is desirable be- 
cause it contributes the least noise to 
the signal-to-noise ratio. 

But devices with the lowest noise 
figure generally have the lowest third- 
order intercept point, which means 
they are more likely to generate inter- 
modulation interference in the pres- 
ence of strong signals. For GaAs FET 
amplifiers, the third-order intercept 
points usually range from +20dBm to 
+25dBm, but some may be higher. 
For bipolar amplifiers, the third-order 
intercept points normally range from 


intercept point high enough so 
amplifier-generated intermodulation in- 
terference does not result. 

(4) Coaxial cable—Upgrading the 
coaxial cable to a low-loss cable helps 


The stronger the signal is 
compared to the noise— 
the signal-to-noise ratio— 
the better the reception. 


ee ELLE EE CS 


to keep signals from being weakened too 
much for the receiver to hear them. 


Noise and your system 

Any radio system contains noise. 
Noise is introduced to the system by an- 
tennas, amplifiers and interfering sig- 
nals. Noise obscures the desired signal, 
so the higher the noise, the less the sys- 
tem is able to hear a weak signal. 


+25dBm to +40dBm, depending on 
the frequency range. The higher inter- 
cept points usually are obtained at the 
lower frequencies. 

Thus, choosing the right amplifier 
is a trade-off between noise figure and 
third-order intercept point character- 
istics. A compromise may involve 
placing a GaAs FET amplifier at the 
antenna and a bipolar amplifier in the 
base unit. 

Some manufacturers have comput- 
er software that can be used to make 
“what if?” calculations as you substi- 
tute system components to show the 
gain, noise figure and intercept point 
for your system. Using the software, 
you can change components to tailor 
a system to fit your requirements. 

In environments with high RF 
fields, such as in many suburban and 
most urban areas, it almost is a re- 
quirement to place a preselector fil- 
ter ahead of the amplifier. Even 
though a preselector filter may add 


When a radio signal reaches an an- 
tenna, it causes a minute electrical cur- 
rent to flow. The current flows from the 
antenna to the coaxial cable and into the 
receiver circuits. 

Atomic particles—electrons—carry 
the electrical current. At ordinary tem- 
peratures, electrons have a random mo- 
tion that causes a small current flow, 
too. When amplified by a receiver, 
random-motion current is heard as 
background noise called thermal noise. 
The higher the temperature of the vari- 
ous components in the system, the 
higher the thermal noise. All amplifi- 
ers, no matter how well they are de- 
signed, introduce noise into the system. 
Every conductor contributes thermal 
noise. 


Signal-to-noise ratio 

The stronger the signal is compared 
to the noise—the signal-to-noise ratio— 
the better the reception. The higher the 
signal-to-noise ratio at the antenna, the 
better the system receives weak signals. 

Noise contributed by any component 
or stage of the system is called the noise 
factor or noise figure. 


1.5dB to 2dB to the noise figure, it 
benefits a system that otherwise could 
be overloaded. 

A lower noise figure does not al- 
ways improve reception. Reducing the 
system noise figure improves weak- 
signal reception when the receiving 
antenna is in an environment of ther- 
mal noise, but not when it is in an en- 
vironment of man-made noise. 

In urban areas, noise from vehicle 
ignition systems, FM and TV broad- 
cast transmitters and co-located radio 
communications base station transmit- 
ters on congested sites may raise the 
site noise level higher than the ther- 
mal noise level by several decibels. In 
some cases, the man-made noise may 
exceed the thermal noise by 20dB to 
30dB. 

Under these conditions, reducing 
the system noise figure does not sub- 
stantially improve radio communica- 
tions performance. 
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OW 

Half Is Enough. 
And That’s the 
Long and the Short 
of It. 


BB eseray you needed 


be assured that you are pro- 
to stock six antennas to ef- viding Centurion perfor- 
fectively cover the UHF and mance to your customers. 
VHF portable radio bands. That’s good news for 


But that was then. 

Today, half will do it. 
Thanks to Centurion’s ex- 
clusive broadbanding net- 
work design (patent pend- 


your customers, as well. Be- 
cause Centurion’s molded 
antennas are built tough to 
handle rugged use. And 
because we test and 100 


ing), you need to stock percent tune every antenna 

only one antenna for UHE before we ship. 

and just two for VHE Take advantage of this 
This technological break- Centurion breakthrough in 


through is good news for 
you because it simplifies 
your inventory problems. 
And because you still can 


UHF 


B12 METH MH: 400512 Miiz 


INTERNATIONAL, INC, 


broadbanding technology. 
Call us toll-free at 800- 
228-4563 for the name of 
our nearest distributor. 


*YCENTURION Zin 


PO, Box 82846, Lincoln, Nebraska 6850! 
Toll-Free Fax: 800-848-DUCK (3825) 


See Us at IMCE in Anaheim. Booth numbers 1188-1192 
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* Noise factor—The noise factor, F, 
is defined as the ratio of the signal-to- 
noise ratio at the input of a stage to the 
signal-to-noise ratio at the output of a 
stage: 


F= (S; /N;)/(Sp/No) 


® Noise figure—The noise factor ex- 
pression can be difficult to work with. 
Calculations are easier with the noise 
figure, Fy, which simply is the noise 
factor expressed in decibels: 


Fy = 10log(S;/N;) — l0log(S,/N,) 


This expression makes it easy to see 
that the noise figure simply is the 
amount, in decibels, that the signal-to- 
noise ratio is degraded as the signal 
passes through the stage. 

For example, if the signal-to-noise ra- 
tio at the amplifier input were 45dB and 
the amplifier has a noise figure of 5dB, 
the signal-to-noise ratio at the amplifi- 
er output would be 40dB. 

An ideal receiver would have a noise 


This weatherproof box encloses a 
preselector filter and a towertop amplifier 
for mounting on a tower or other location 
that is exposed to the elements. 


figure of OdB, which would cause no 
degradation of the signal-to-noise ratio. 

For each example, a typical receiver 
effective noise bandwidth of 10kHz is 
assumed (an effective noise power of 
—134dBm). 

You can see that the system's signal- 
to-noise ratio can be no better than the 
signal-to-noise ratio at the antenna, be- 
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POWER UP... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%4"H x 754° W x 9%"D) or the SL-11R (234"H x 7"7Wx 9% "D), 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, ai 1 AG 
and an overvoltage protection feature to protect the radio should 1 oy WN 
the output voltage exceed a safe level. All SL series units are avail- aad 
able in dark gray or black. 

Power supplies and converters from Astron; our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
&& Ss T R oO N Telephone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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How to write for 


Mobile Radio 
Technology 


We want to publish your article about two-way 
radio dispatch, paging and mobile telephone 
communications involving equipment and sys- 
tems design, installation, operation and mainte- 
nance. Accessories and support equipment and 
services are included, too, such as power 
sources and microwave relays. Topics from oth- 
er related fields may be covered from time to 
time, 


Writers’ rewards 

What often motivates authors includes: 

* increased visibility that may lead to ad- 
vancement within their companies, 

* improved company Image by demonstrating 
technical competence and capabilities. 

* product awareness, especially for technol- 
ogy and functions beyond what might be re- 
vealed by advertising. 


Experience makes good articles 

Technicians and engineers who have solved 
4 particular problem or who have developed a 
new technology or technique are well equipped 
to tell a story that would interest our readers. 
Usually, the more practical the idea or method, 
the better the article. 

Although explanations of the latest develop- 
ments make good articles, so do tutorials that ex- 
plain basic subjects. Reviews of digital signal 
processing, microwave system design and soft- 
ware have proven popular, for example. *'Big™ 
subjects can be handled with a series of articles. 
“How-to” descriptions are well received. 


Editorial assistance 

Some articles arrive ready to be published, If 
an article is not quite ready for publication, our 
editors can make the necessary modifications, 
sometimes requiring only a telephone conversa- 
tion with the author, If for some reason an article 
must be returned, suggestions are included for 
revisions that would make it ready to publish. A 
set of guidelines for writing is available for the 
asking. 

Artists are available to prepare artwork, such 
as drawings and graphs. Sketches submitted can 
be redrawn for illustrations, Camera-ready art- 
work is welcome, too, 

Color photos are considered for use on the 
cover; slides and transparencies work bes! as 
cover illustrations. Otherwise, photos may be 
submitted as slides, transparencies or prints. If 
you would like to submit a picture as a possible 
cover illustration, we recommend you talk with 
an editor to Increase your chances of obtaining 
a usable photo on the first try. 

We have editors who love to help people pre- 
pare articles for the magazine. If you are undecid- 
ed whether your topic might be sultable or if you 
need help at any stage in the writing process, 
please call. We would like to hear from you. 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66212 
913-888-4664 
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| g = 20aB | 
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— ed 


S/N = 45dB 


Figure 4. The 6dB cable loss in Figure 3’s example may be overcome with the use of 
a towertop amplifier. The net galn of the first amplifier equals the gain of the amplifier 


in decibels, less the cable loss. 


= 28 + (7.9 — 1/00 

= 29 

Fy = Wlog(2.9) = 4.6dB 

S/N = 50 — 6 — 4.6 = 39.4dB 


These calculations show that the con- 
tribution of the second stage to the total 
system noise figure is minimal. Its con- 
tribution decreases as the first-stage gain 
increases. For practical purposes, if the. 
first-stage gain is 15dB or more, the 
noise contribution of any additional 
stages can be ignored. 

The 6dB loss in the signal-to-noise ra- 
tio caused by the cable in the last ex- 
ample considerably degrades system 
performance. To overcome this loss, as- 
sume the use of a towertop amplifier, 
as shown in Figure 4 above. The net 
gain of the first amplifier equals the gain 
of the amplifier in decibels, less the ca- 
ble loss. 

Once again, first convert the noise 
figures to noise factors to calculate the 
total system noise figure. Then calcu- 
late the output signal-to-noise ratio. 


F; = log (4.5/0) = 2.8 
F> = log—(9/10) = 7.9 
Fray 


= F; “+ (F> aaa 1)/g) 
= 28 + (31.6 — 1/100 


= 28 + 0.3 


Fy = 10log(3.1) = 4.9 
S/N = 50 — 4.9 = 45.1dB 
where 
F; = Noise factor of the first stage 


F, = Noise factor of the second 
Stage 


g; = Net gain of the first stage 
(amplifier gain — cable loss) 


This calculation shows that, although 
the second amplifier contributes a small 
amount of noise, the pre-amplifier over- 
all is beneficial because it makes up for 
the signal that otherwise would be lost 
in the cable. 

Three steps may be taken to improve 
the system’s signal-to-noise ratio: 

(1) The signal-to-noise ratio can be no 
better at the output than it is at the in- 
put, So using an antenna with the highest 
practical gain is recommended. 

(2) The system signal-to-noise ratio 
is controlled by the first amplifier in the 
system. Thus, system performance is 
improved through the use of a first-stage 
amplifier with as low of a noise figure 
as possible. 

(3) Placing the first amplifier stage 
as Close to the antenna as possible avoids 
much of the signal-to-noise ratio loss 
caused by long runs of coaxial cable, 
thus improving the system performance, 
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If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you’ve come to expect from Shure. 


The 885TT gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. [t's a continuous- 
tone DIME microphone that sets new standards for value and performance. 

Features include: 
* Illuminated keypad — designed to last and requiring no extra wiring in Most cases. 
* Million-Cycle Leaf Switch’’— a Shure exclusive, giving you longer trouble-free use 
¢ Positive tactile feel keys and audible tone to help make number entry 
easy and accurate. 
¢ Externally adjustable audio and DTMF levels for easy installation. 
* Tailored frequency response and Top-Talk Sound Channels™ 
provide optimum clarity and intelligibility. 


The 890TT is a 
burst-mode DTMF microphone with all the features of the 885TT, 
plus programmable functions, including: 

* Auto-dial feature with ten memory locations (up to 16 digits each). 
* Last number redial. 
* Lithium battery keeps the programmed memory safe for years. 


The 590T, 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds. The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


At Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


® 


THE SOUND OF THE PROFESSIONALS”. .. WORLDWIDE 
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Protective measures 
stop lightning damage 


Experience with multiple sites subject to lightning damage led a gas 
distribution company to use common grounding beds and precast concrete 
shelters to avoid equipment loss and radio communications downtime. 


By Arnold Domanus Jr. 


Protecting radio communications sites 
from lightning-induced electrical surge 
currents improves safety conditions and 
reduces maintenance expenses. It can 
prevent the loss of communications, 
which is important to various users for 
different reasons: 

© For radio communications service- 
providers, uninterrupted service im- 
proves customer satisfaction and sus- 
tains revenue flow. 

© For industrial and commercial en- 
terprises, uninterrupted radio commu- 


Domuanus is control systems supervisor for North- 
ern Hlinois Gas, Aurora, IL. 


nication sustains productivity and com- 
petitive advantages. 

* For public safety agencies, radio 
communication supports safety-of-life 
and law enforcement services. 

Northern Illinois Gas (NI-Gas), as an 
industrial radio communications user, 
protects its radio facilities by equalizing 
the electrical potential that exists among 
equipment and towers during lightning- 
induced surge current flow. The object 
is to reduce the possibility of unwanted 
and harmful current flow and electrical 
arcs among devices and components. 

Additional protection is gained 
through the use of surge-suppression 
devices that prevent unwanted current 
flow on ac and telephone lines beyond 
their entry into equipment shelters. 

The majority of the equipment 


The ground ring inside the building connects through holes in the wall to the exterior 
grounding bed. Note: Clamps may be acceptable for interior connections, but exother- 
mic welding is recommended for exterior connections. 


shelters are unattended most of the time. 
But aside from protecting workers who 
may be at a given site when lightning 
strikes, the protective measures are in- 
tended to safeguard a radio-operated su- 
pervisory control and data acquisition 
(SCADA) system. 

The SCADA system maintains the in- 
tegrity of a system of 24.000 miles of 
natural gas mains and a 700-mile trans- 
mission network that links purchase 
points and storage fields to the distri- 
bution system. The system is the nation’s 
fourth largest, serving nearly 1.6 mil- 
lion customers in a northern Illinois dis- 
trict that excludes Chicago and some of 
its north-shore suburbs. 

The SCADA system includes 14 cell 
groups controlled by a master comput- 
er at the NI-Gas General Office’s Gas 


GROUND RODS 


Ground wires exit the building through 
45°-angle holes to connect with ground 
rods. 
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CHECK OUT 
OUR ANGLES 
ON 2-WAY 

RADIOS 


PERFORMANCE 

No missed calls. Scans 50 channels 
per second, aa industry record. 
Three modes of priority. 


VERSATILITY 
Up to 210 channels available 
in VHF and UHF portable models. 


FLEXIBILITY 

Program trom a personal 
computer or the radio keyboard, 
or clone radio-to-radio. 


DURABILITY 

Meets MIL-STD 810 C & D tests 

for rain, vibration, high & low 
temperature, dust, humidity ed more. 


RELIABILITY 

Works a full day, with 

an industry-low 15 mA 
standby-mode current drain. 


BENDIX/KING 


Au. Tae Rapro Your. vik Neen. 


Moning CoMMeNIcatiONS Division @ 2920 TLaskint AvE., LAWKENCE, KANSAS G6046 ¢ SOD-044-0947 © (913) 842-0402, Ex’. 2144 Of 2132 © FAX (913) 841-0287 
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To check out all our angles, call 800-648-0947. 


What You Can’t See Makes the Difference, 


POE RONDE RS Seat? 
ge Riot eieay 


Sere Oto Rr en ore ee ae 


Sinclair Delivers Peshormaice and Protection a hen the Flements 


+ Cable harness located inside rugged mast and dipole booms * Heavy duty. downtilt and high power models on special order 
+ Design unique to Sinclair's exposed dipole arrays + Omnidirectional and bidirectional pattern coverage 

+ Quarter-wave or half-wave dipole-to-mast spacing available 4 Exceptionally wide bandwidth at a VSWR of 1.5:1 or better 
Sinclair's 210 and 310 rugged antennas A Tradition of Innovation 


have established a record of performance under N C LAI R 
adverse conditions with users who demand Ml — 


n lity. 
parlrmance and dependably 675 Ensminger Road “Tonawanda NY 140 Phone 00 268- 263 Fax 716-874-4007 


possibility of a resistance increase 
caused by corrosion or cathodic action 
among the strands. The wire and ground 
rods provide a common ground system 
for connecting all electrical equipment 
grounds. It provides a connection for 
bonding the shelter, any additional 
shelters and the tower together. 

The arrangement maintains the equip- 
ment and the tower at the same electri- 
cal potential to reduce the possibility of 
unwanted current flow or electrical arc- 
ing among devices and components. 

Lightning has a tendency to follow the 
path of least resistance, so the copper 
wire was kept as short as possible. 
Sharp bends were avoided because they 
can cause lightning to jump from the 
desired conductor and pass to ground 
destructively. 

Coaxial cable that enters the shelter 
has a lightning ground path outside the 
building. Where it makes a wide-radius 
bend to enter the shelter, it passes 
through a bulkhead-mounted impulse 
suppressor. The suppressor is ground- 
ed through the bulkhead plate to the 


Replace Wire and Phone 
. x 
Lines with RITRON 
° 
Radio Telemetry 
P R Oo B L 
A water utility must monitor the level of a water 
storage tank four miles from the manager's office 
Monthly phone line costs continue to escalate and 


wired connections are expensive to install and 
maintain. 


The TeleSwitch® Radio Telemetry System. 
Up to 16 dry contact closures can be connected to 


switches at the cank. When a switch is tripped, the 
TeleSwitch transmitter sends a radio signal co the 
TeleSwitch receiver in the office. The relay out- 
pur of the receiver can be connected to either an 
alerting device which notifies the fucility manager 
ordirectly co the pumpswitch, which automatically 
replenishes the tank. 

I-way and 2-way systems available in both VIF 
and UHF FM frequency bands. 


No more monthly phone bills orcostly mamtenance 
of wires. 


RITRON, Inc. Radio Telemetry Systems 505 W. Carmel Drive Carmel, IN 46032 Phone: 1-800-872-1872 In Indiana 317-846-1201 Fax: 317-846-4978 
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GENERAL 
COMMUNICATIONS, INC. 


GE MOBILE COMMUNICATIONS 


CRUISE CONTEST 
SAIL WITH US IN ’91 


ALL GE RADIOS AT SAN JUAN ¢ ST. THOMAS * GUADALOUPE 
WHOLESALE PRICES! LA GUAIRA / CARACAS * GRENADA ¢ ARUBA 
7 DAY CRUISE FALL OF 1991 


VISIT US AT ANAHEIM MOBILE EXPO 
BOOTH #260 AND ASK FOR DETAILS 
ON OUR CRUISE! 


YOUR #1 GENERAL ELECTRIC SUPPLIER! 
IMMEDIATE SHIPMENT AT THE LOWEST PRICES! 


1 800-356-3200 


5157 ANTON DR., MADISON, WI 53719 


common ground bed. 

Power surges caused by lightning 
strikes to nearby power lines or by elec- 
tric utility switching and load changing 
are blocked by a surge eliminator con- 
nected between the service entry point 
and the electrical distribution panel. 


OFFICE BUILDING 


Figure 2 on page 40 shows a typical 
cell tower site installation. 


Retrofitting protection 

At two locations, Rockford and 
Kankakee, the cell microcomputer was 
installed in an existing division office fa- 


HIGH-VOLTAGE O 
TRANSMISSION LINE © 


cility with a history of lightning prob- 
lems. These problems were compound- 
ed by the site towers being adjacent to 
the buildings, which are in wide-open, 
rural areas near a high-voltage transmis- 
sion line. 

The first attempts to install lightning 


BUILDING 


STEEL 


SUPERSTRUCTURE 


SOLID-COPPER 
WIRE 


SECURITY EQUIPMENT 
CONDUIT IS GROUNDED 


ELECTRONIC EQUIPMENT 
1S BONDED TO THE 


COMMON GROUND 


METAL 


STORAGE SHED 


GROUND RODS AT 
50-FOOT INTERVALS 


Figure 3. The building layout at the Kankakee cell tower site includes extensive grounding. The cyclone fence is bonded together 
with ground rods driven at 50-foot intervals around the perimeter. 


Adding a Trunk Channel? 


Logically speaking it's the TNT-100 


Micro 
Systems 
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(800) 798-7881 


& Full function interconnect with vaice prompting. 


& Warks with CTCSS and all LTA’ compatible radios. 
& Network using existing telco lines. 


& On-line statistics, ID validation, Airtime logging and more. 
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MAXRAD 


ANTENNAS... 


Maxrad builds a picture of quality and durability that 
carries throughout our long line of land mobile, 2-way 
cellular and data telemetry antennas for mobile, 
base station, and portable radio applications. 


From our chrome loading coils with stainless steel 
rods to our rugged and dependable Yagis. 


Maxrad paints a complete picture which includes... 


QUALITY @ FAST DELIVERY @ COMPETITIVE PRICING 


Stainless steel hardware 
Elements are 3/8” solid bar 
mounted through boom for 
rugged construction 

VHF, UHF, 800 & 900 MHz 
All stainless steel hardware 
Factory assembled & tuned 


All models UPS 
shippable 


Maxrad VHF. UHF, 800 & 900 MHz Yagis are 
constructed of rugged 6061-T6 aluminum and are 
built according to the proven designs of NATIONAL 
BUREAU OF STANDARDS 688 technical note. The 
3/8 inch elements are bolted through each boom with 
stainless steel hardware for positive RF connections. 


All models except VHF are factory assembled and 
tuned to mid-band for ease of installation. Maxrad 
VHF Yagis are field tunable or, on request, can be 
tuned to your specific transmit frequency. Our heavy 


duty models are constructed with double wall booms ® 
throughout 

For superior corrosion resistance, low visibility and 

ice melting characteristics, Maxrad UHF, 800 & 900 


MHz are now offered in MAX BLACK. All Yagis are 


available with SO-239 or N female connectors State of the Art Antennas 


2495 PAN AM BLVD. @ ELK GROVE, IL 60007 
1-800-323-9122 @ (708) 595-3933 @ FAX (708) 595-3951 # TECH (708) 595-3934 
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protection at Kankakee proved futile. On 
two occasions, lightning-induced surge 
currents caused the loss of the cell 
microcomputer, radio, telephone, com- 
puter terminals and security monitoring 
equipment. 

Similar experience at Rockford led to 
a successful remedy that later was em- 
ployed at Kankakee. Figure 3 on page 
46 shows the building layout at 
Kankakee and the extensive grounding. 

The cyclone fence was bonded togeth- 
er with ground rods driven at 50-foot 
intervals around the perimeter. 

New ground rods were driven at po- 
sitions around the main building. They 
were attached to the building’s metal su- 
perstructure and to the tower ground 
bed. 

The metal storage shed was ground- 
ed and connected to the fence ground- 
ing and the building grounding to make 
one large common grounding bed. 

A surge eliminator was installed on 
the cell tower microcomputer and radio 
system. Following a test of receptacles 
for proper grounding, plug-in-type 


surge protectors were installed on the re- 
maining electronic equipment. 
Shielded cables and conduit entering 
the building for the security system were 
connected to the common ground. 
For added protection, a multipointed 
brush-type metal air termina] was in- 
stalled near the top of the tower. The ob- 
ject is to reduce the buildup of static 


...Mother Nature has 
been kind. 


electricity by dissipating the static 
charge before it reaches a critical 
flashpoint. 

After two years of operation with the 
retrofitted lightning protection, no 
lightning-induced problems have been 


BORN AGAIN. 


MODEL NC401 DTMF DECODER 


AVAILABLE NOW the NC401 combines two distinct separately addressable DTMF 
Decoders in one highly versatile unit, offering multiple user configurable output func- 
tions through microcontroller technology and NorComm’s custom software. Decoding 
all 16 standard DTMF characters, 1 to 14 digits and non-volatile storage of programmed 
codes, input/output functions, deadbeat disable and user outputs. 


Call or write today for pricing and full specifications. 


a 
Wy TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 * FAX (916) 477-8403 
12438 Loma Rica Drive “A’, Grass Valley, CA 95945 
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experienced at these sites. Either the job 
was done properly, or Mother Nature 
has been kind. 

The installation of a 300-foot tower 
at Crystal Lake created a lightning prob- 
lem. The tower was installed 50 feet 
north of a 50-foot X 150-foot metal stor- 
age building. The electrical service pole 
first delivers electricity to the metal 
building. From there, service wires 
stretch across the parking lot to the 
headquarters office. 

Employees at Crystal Lake com- 
plained about losing some of their elec- 
tronic equipment every time a ‘dark 
cloud” rolled across the sky. 

The problem was corrected by 
properly grounding the metal storage 
building, the electrical service, the tow- 
er and the tower guy wires as was done 
at the other locations. 

Seventy remote terminal unit site 
buildings were protected to a lesser de- 
gree but with the same results as were 
obtained at the cell tower sites. 

The 20-foot towers were grounded 
with a single ground rod connected by 
No. 4 bare copper wire to the incom- 
ing electric service ground. 

Low-capacity surge eliminators pro- 
tect the RTU and its battery charger. At 
some stations with a history of lightning 
strikes, transducers are protected by in- 
dividual surge eliminators. 

The coaxial cable is fitted with a surge 
suppressor connected to the common 
ground that serves the electronic 
equipment. 

Experience with this lightning protec- 
tion method has proven many times over 
to save time and expense. 

In five years’ operation, only one cell 
tower site has been lost due to a severe 
lightning strike that damaged city tele- 
phone and electric utility equipment, 
too. Damage at the site involved the ra- 
dio and microcomputer, The surge elim- 
inator fuse blew, preventing damage to 
other electronic equipment, 

After repairs were made, a mul- 
tipointed brush-type metal air terminal 
was installed on the tower for addition- 
al protection. 

In separate incidents, several RTU sta- 
tion site fuses blew during high surge 
current flow. The protection safeguard- 
ed the station equipment and allowed 
technicians to restore the station in mini- 


mum time. any 


ences Not Heh Price 


Here it is—the affordable, fully 
loaded radio you've been waiting 
for—the MTL™ Portable Radio. 
It’s the tough, high-performance 
portable that’s easy on your 
budget. 

The MTL is packed with fea- 
tures you'd expect to find only 
in higher priced radios—features 
like dual-priority scan. With scan, 
you can continuously monitor all 
16 channels, including two prior- 
ity channels. So you won’t miss 
important calls. 

Built to demanding MIL-STD 
810 C&D specifications, with a 


Ericsson GE Mobile Communications lnc. 


durable all-metal body, the MTL 
is engineered for performance, 
efficiency, and value: 
g@ Kasy-to-handle top-mounted 
rotary controls 
@ Weather-sealed construction 
m@ A recessed emergency button, 
positioned for one-handed 
operation 
@ Compatible with all GE 
M-PD™ accessories 
The MTL Portable Radio is well 
designed, solidly constructed, and 
easy to maintain. Changing func- 
tions is fast and economical 
because it’s PC-programmiable, 
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And naturally, you get expert fieid 
support directly from Ericsson 
GE or an authorized facility. 

If you thought only top-priced 
radios offered top-of-the-line fea- 
tures, we have good news for you. 
For more information, write 
Ericsson GE Mobile Communica- 
tions Inc., Mountain View Road, 
Lynchburg, Virginia 24502. Or 
call toll-free 1-800-GE-12345. 
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Multiple address systems: 
Putting new channels to use 


Radiopaging system operators and other prospective users of the ‘new’ MAS 
frequency band face multiple challenges. Among them are license lotteries, 
competition from speculators and potential interference. 


By Klaus Bender 


New frequency allocations are rare 
and exciting. The 900MHz multiple ad- 
dress system (MAS) frequency alloca- 
tion in FCC Gen. Docket 82-243 is no 
exception. The following information 
explains the allocation, how MAS fre- 
quencies are used and some potential 
pitfalls for new users. 


MAS—What is it? 

In 1981, the FCC reassigned the 
950MHz band for use by point-to- 
multipoint systems, otherwise known as 
“multiple address systems”—MAS. The 
band previously was allocated for om- 
nidirectional systems, such as traffic sig- 
nal controls. MAS service was intend- 
ed for use by Power Radio Service 
eligibles to monitor electrical substa- 
tions, gas mains and water pumping 
stations. 

MAS frequencies were designated for 
two-way operation. A ‘‘master station,” 
normally placed in the center of the op- 
erational area, would transmit informa- 
tion to “remote units.’ The master sta- 
tion used 25kHz-wide channels in the 
952MHz band. With a minimum of four 
remote units, omnidirectional operation 
of the master station was allowed. 

Potential users loved the idea. Many 
other uses were discovered for the fre- 
quencies. For example, alarm compa- 
nies wanted to use the frequencies to 
monitor burglar and fire alarms via two- 


Bender is the manager of engineering services at 
Spectrum Management Systems, a subsidiary of 
the Special Industrial Radio Service Association, 
Arlington, VA. He formerly was a microwave en- 
gineer with the FCC. 


way radio communications. 

In 1982, the FCC amended its allo- 
cation. It made available 14 frequency 
pairs to “‘general’’ applicants and 20 fre- 
quency pairs exclusively to Power Ra- 
dio Service eligibles. 

Several lobbying groups asked for 
one-way, omnidirectional service, so the 
FCC included eight channels in the 
956MHz band for one-way use. Com- 
mon carriers wanted to use MAS spec- 
trum, too, so the commission allocated 
six frequency pairs to common carriers, 
with remote units at 928MHz and mas- 
ter stations at 959MHz. 

Applications, mostly from alarm 
companies, were filed quickly. The gen- 
eral access pool channels soon were 
depleted in the major markets, even as 
other uses for the spectrum still were 
being developed. Demand for these fre- 
quencies increased to such a level that 
congestion forced the FCC to review its 
allocation policy. 


First revision 

The FCC first attempted to relieve 
congestion by dividing the 25kHz-wide 
channels into two 12.5kHz-wide chan- 
nels. In addition, the agency reduced the 
mileage separation between master sta- 
tions to 90 miles. These actions were 
taken in Gen, Docket 87-5. 

The 12.5kHz channels were made 
available in addition to the existing 
25kHz channels. Licensees of systems 
on 25kHz channels were ‘‘grand- 
fathered” indefinitely. Because splitting 
their channels would double their ca- 
pacity, the “grandfathered” licensees 
had an incentive to buy new 12.5kHz 
equipment when it became available. 

As licenses for 25kHz-wide channels 
were converted, canceled or allowed to 


expire, the FCC enacted stringent guide- 
lines to limit future requests for 25kHz- 
wide channels. Data rates of 9,600 baud 
or higher, plus a detailed technical 
showing, were required to support an 
application for a 25kHz channel. 

Despite the mileage separation change 
and the channel-splitting, congestion in 
the major markets continued. It became 
apparent that a new allocation was 
needed. 


Second revision 

In November 1984, the FCC adopted 
a Report and Order in Gen. Docket 82- 
243 to allocate the 932 MHz-to-935MHz 
and 94]MHz-to-944MHz bands for 
government and non-government fixed 
use On a co-primary basis. Private, com- 
mon carrier and broadcast auxiliary, as 
well as government users, would be 
eligible to share these bands. What's 
more, except for a few ‘‘grandfathered” 
broadcast auxiliary stations at 942MHz 
and 944MHz, these bands were relative- 
ly virgin spectrum. 

The allocation originally was intend- 
ed to serve point-to-point, fixed micro- 
wave radio users. But several organiza- 
tions lobbied the commission to add 
point-to-multipoint MAS operation to 
the allocation. The agency agreed, and 
gave IMHz of the 6MHz allocation to 
MAS users. 

The FCC divided the IMHz-wide 
band into 40 12.5kHz-wide channels 
and allowed equal access to all appli- 
cants. No 25kHz-wide channels were 
allocated. 

The mileage separation between mas- 
ter stations was set at 70 miles, 20 miles 
less than the previous separation. 

On March 15, 1990, the FCC termi- 
nated the proceeding in Gen. Docket 
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The FRM / AM- 1600S The color CRT displays all Information necessary to test an 


RF transmitter or receiver. Keystrokes are kept to a minimum 


combines a large by the extensive use of “soft keys”. The user can even select 


the colors to be displayed from a 16 color palette. The result Is 
color CRT and a level of operator convenience never before encountered in a 
multiprocessor eal tabiaas 


The RF system of the new FM/AM-1600S provides excellent 
control to provide _ spectral purity along with FM, AM and OM capabilities. The 
instrument's Independent RF Generator and Receiver allow 
maximum frequency offsets to 1 GHz for applications such as cross-band 
perform ance and feraead aa ote RF Injection while signal tracing a receiver 
ront-end and I.F. 

Cate of use. The digitized Spectrum Analyzer provides scan widths from 
1 kHz/div to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaled in dBm, dBuV, dBmvV, dBV or dBuW. 

Additional unique features Include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0.2 mW to 200W; “store” and “recall” of front panel setups; 
RS-232C, IEEE 488.2-1987, SCSI (ANSI X3.131-1986) and EGA 
interfaces. 

Experience the ultimate Radio Communications Service 

Monitor. Contact IFR Systems, inc. or 


your /ocal IFR representative. 
be cvee gp, 
EG CEeL. 
Fieve! 
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Radio Communications 
Service Monitors by: 


fnnovative Accomplishments 
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IFR SYSTEMS, INC. 
10200 West York Street 


Wichita, Kansas 67215-8935 US.A 


Phone 316/522-498] 


IWX 910-741-6952, FAX 316/524-2623 
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82-243 with a Memorandum Opinion 
and Order that set forth the band’s fi- 
nal technical standards and indicated 
that a Public Notice would be issued to 
announce a one-week filing window. 
Many potential applicants began prepar- 
ing application forms. 


Multiple applications 

On June 4, 1990, the FCC issued the 
long-awaited Public Notice, which 
specified a July 9-13 filing window. Be- 
cause the band has no present users, the 
first round of applications required no 
frequency coordination. 

The announcement read that 5,000 to 
10,000 applications were anticipated. To 
ease the processing of the “massive’’ fil- 
ing, the FCC laid plans to award 
licenses by lottery. 

But the FCC did not state a policy 
regarding the number of applications an 
individual applicant could file for a par- 
ticular site. “Spectrum grabbers" no- 
ticed the oversight. To increase their 
chances in the lottery, some applicants 
prepared as many as 40 applications per 
site. The FCC charges a $155 filing fee 
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for each application. 

The estimate that 5,000 to 10,000 ap- 
plications would be filed soon rose to 
20,000 and higher. Given the process- 
ing burden the applications would rep- 
resent, estimates as to how long it would 
take to issue the first point-to-multipoint 
licenses ranged from 12 months to 18 
months—and these estimates were con- 
sidered conservative. 

Many of those eligible for licenses be- 
lieved that to allow potential licensees 
to file multiple applications for a given 
site would abuse the lottery process. 
The Utilities Telecommunications 
Council (UTC) filed a ‘Petition to Stay 
the Filing Window.” The petition read 
that, no matter how applicants chose to 
file their applications, someone would 
be treated unfairly if individual poten- 
tial licensees were allowed to file mul- 
tiple applications for the same site. 

The FCC agreed with UTC. On July 
2, 1990, one week before the filing win- 
dow, the FCC released an order to stay 
the filing window. 

On Oct. 12, 1990, the FCC requested 
comments from the public on the sub- 
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ject of potential licensees’ filing multi- 
ple applications for a given antenna site. 
The filing window will not be opened 
until all the related issues are resolved. 

Although some potential applicants 
are unhappy at the possibility of having 
to wait until mid-1991 to apply for 
licenses, the delay offers an opportuni- 
ty to examine the new allocation and to 
identify critical issues. 


MAS and its uses 

An MAS can be used for any situa- 
tion requiring data transfer to and from 
a relatively large number of sites. Both 
the master station and the remote units 
must be in fired locations. 

Oil companies use the frequencies to 
monitor well sites. Natural gas compa- 
nies monitor pipeline gas flow. Banks 
verify credit cards and automatic teller 
machine (ATM) operation. Local 
governments use multiple address sys- 
tems to connect computers that do not 
require high data rates. 

The one-way 956MHz and common 
carrier allocations are used to control 
paging systems. One of the few non- 
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This block diagram shows the elements of a multiple address system of the type operated by Digital Radio Networks, Vienna, VA, 


for credit card (POS) verification services. 
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MAXON MEETS YOUR , NEEDS! 


*Tested and Listed for Class I, Div. 1, Groups A, B, C and D 


LEXAN is a registered tradename of 
General Electric Company 


©1991 — Maxon Electronics 
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THE DESIGN 

The SP-5000/HD Series was 
created to fill a need for synthe- 
sized dependability with hand- 
held mobility. 


THE PRODUCT 

The SP-5000/HD Series radios 
are 5 watt, 6 channel programma- 
ble VHF/UHF transceivers with a 
tough, LEXAN* case to provide 
years of day-to-day performance. 


The “HD” version uses a die 
cast aluminum frame for strength 
and minimal weight. 


Either version can be supplied 
for Intrinsically Safe* operation. 
And there are many other com- 
patible MAXON accessories and 
options available. 


THE SERVICE 

With complete after-sale cus- 
tomer and technical assistance 
available, MAXON’s products 
are some of the most valued on 
the market. 


THE PRICE 
Like all MAXON products, 
high quality — low cost! 


yY maxon 


ELECTRONICS 
10828 NW AIR WORLD DRIVE 
KANSAS CITY, MO 64153 

(816) 891-6320 

FAX: (816) 891-8815 

TELEX: 153252506 MAXONKC 


digital uses for these systems is the dis- 
tribution of background music on 
956MHz one-way channels. 

Utilities developed new uses. The 
956MHz channels were made available 
for mobile meter-reading systems—the 
only mobile use allowed on these fre- 
quencies. In such systems, a radio- 
equipped truck reads power meters as 
it passes by. The power meters transmit 
the readings on low-power, unlicensed 
transmitters on Part 15 radio frequen- 
cies. The transmitter in the truck uses 
a 956MHz MAS channel to send data 
to a central station. 

Another measurement device, the 
Power Donut meter, clamps onto a pow- 
er line to measure current flow and send 
the information via MAS radio frequen- 
cies to a central station. 

Networks that carry financial infor- 
mation have been developed around the 
use of MAS frequencies. Complex, 
multistation systems have been licensed 
at locations throughout the country. 

Entrepreneurs have been speculating 
on radio spectrum for years. Their ef- 


forts have included the broadcast serv- 
ices and the private radio services, such 
as the specialized mobile radio (SMR) 
frequencies at 800MHz and 900MHz. 
It is only to be expected that some 
speculation would occur with the new 
MAS allocation. 


Those who have no actual 
use for an MAS now have 
more time to consider the 
speculative value of an 
MAS license. 


An MAS may be just the type of ra- 
dio system a company needs to fulfill its 
internal communications requirements. 
But the potential income value of the 
license does not approach that of an 
800MHz SMR license. Those who have 
no actual use for an MAS now have 


more time to consider the speculative 
value of an MAS license. Research 
should show that the price an actual user 
would be willing to pay for access to 
MAS frequencies in the new band will 
be relatively low, even in major markets. 

The reason is MAS income is rela- 
tively low, compared to other radio sys- 
tems. Multiple address systems with 500 
to 1,000 “paying customers” are rare, 
no matter what data the system carries. 
Most bona fide MAS users would seek 
other means of communications, rath- 
er than spend $50,000 to “buy” an MAS 
from an entrepreneur. 


High demand areas 

The highest demand for these fre- 
quencies in the top U.S. markets will 
come from common and private radi- 
opaging carriers that want them for re- 
mote control purposes. 

Several companies offer turnkey sys- 
tems for financial services. 

Banks and lending institutions that op- 
erate ATMs will be attracted by the low- 
er cost of MAS data transport capabili- 
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R5550 Series LTR®Repeater Controllers 
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225 So. Swoope Ave Surte105 
Maitland, FL 32751 

FAX: 407-628-5820 PH: 407-628-4828 
Toll free: 1-800-525-8663 
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Making Your LTR°System Do More For You 
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If you want to have a look! 
Come join us at the unveiling. 
Where: The Int! Communication EXPO in 
Anaheim, California 
March 26-28 1990 


nveiling as [he Ultimate LTR®Repeater Controller 


FEATURES 


¥ Built in 5000 call interconnect call storage buffer - it even stores 
calls made on non-R5550 interconnects 


¥ EFJ and Uniden high speed data bus compatible 
¥ Ultra compact size less than 2” high for easy rack mounting 


Circle (43) on Fast Fact Card 


¥ Self contained unit - With LTR*logic, interconnect, airtime 
logging. on-line system statistics, validation, interconnect call 
storage buffer, CTCSS tones, networking via phone lines 

¥ Interconnect with extra large 2 hybrid design for excellent 
sound and easy balancing 

¥ Interconnect supports both End-End (POTS) and 2-wire/4-wire 
E&M by jumper select 


¥ Full EFU TLA (interconnect) RIC bus compatiblity - allows 
adding a R5550 to an existing system with system logger or 
EFJ interconnects (RICS) 


¥ 4 interconnect conversation timers, including an automatic 
timer based on system loading traffic 


¥ Built-in true audio companding for cellular like sound 


LTR® is a registered trademark of EF Johnson Company 


ty compared to leased telephone lines. 

Packet data networks may appear on 
the MAS frequencies. In areas where 
the original frequencies are exhausted, 
some traditional MAS users may appear 
on the new frequencies. Power compa- 
nies wanting to expand existing multi- 
ple address systems will look to the new 
frequency band. 

An emerging area of high demand is 
in the Gulf of Mexico, where offshore 
oil production activites use MAS ex- 
tensively. Oil field operators in Texas, 
New Mexico, Oklahoma and California 
are expected to file a large number of 
applications, too. 


License issues 

The MAS proceeding is the FCC’s 
first attempt to allow non-government 
users to apply for the same spectrum as 
government users. Non-government 
users will file applications with the 
Common Carrier Bureau, the Private 
Radio Bureau or the Mass Media Bu- 
reau. Government users will file appli- 
cations with the National Telecommu- 


nications and Information Administra- 
tion. This situation raises several licens- 
ing issues that the FCC has yet to re- 
solve publicly. 

Combining all these applications and 
deciding which applicant gets which 
channel will be a difficult task. All ap- 


Packet data networks may 
appear on the MAS 
frequencies. 


plications must be put on public notice, 
both for the initial filing window and 
later, when applications can be filed on 
a first-come, first-served basis. 
Combining the applications will be 
difficult if, as expected, agencies such 
as the Federal Bureau of Investigation 


and the Drug Enforcement Agency are 
reluctant to provide the locations of their 
proposed systems, let alone those sys- 
tems’ technical characteristics. 

The issue raises concerns with fre- 
quency coordinators, who are required 
to maintain accurate records for use in 
recommending frequencies for their 
clients. One fear is that applications 
filed by non-government users will be 
dismissed as defective because of a 
previously filed government system 
license application, with no additional 
information being made available about 
the government system for security 
reasons. 

Another issue involves the construc- 
tion requirements placed on these sys- 
tems. Both the Private Radio Bureau and 
the Common Carrier Bureau require 
that an MAS be constructed within one 
year of the license grant. Will govern- 
ment systems be treated the same? How 
will coordinators be notified of govern- 
ment system license cancellations? 

When the FCC divided the new fre- 
quency band into channels, it allocated 


Real SMR's Use The SITE MANAGER™ 


Message Accounting System 
For E.F. Johnson and Uniden 800 Mhz/900 Mhz 

Trunking Repeater Systems. 
Supports up to four EFJ/Uniden 800/800 Mhz systems 
at one site m Remote validation / invalidation of custom 
ersinstantly from your computer! @ Real-Time display of 
system activity by HC-ID, Dispatch/RIC ™@ Stores up to 
15,000 interconnect calls @ Detailed accumulation of 
dispatch data for traffic analysis/tiered billing @ Accu 
mulates Trunks Busy and Channel Busy data hourly 8 
Remote software updatesvia telephone modems avoids 
additional tripste the site & Real Time Clock with battery 
backup provides date / time stamp of data 


The Site Manager fi maximizes profits. 


The SG!-2002 SITE MANAGER || Message Accounting System is thie leading SMA accounting system available 
today. The SITE MANAGER || provides you with the most pertinent information about your SMR system in an accu- 
rate and concise format. Designed in reliability and expandability keeps this system from becoming obsolete and 
allowing new features to be added by just plugging in new cards, Remote software updates provide the system with 
the most current features in minutes, allowing you to keep pace with the fast moving SMR industry. Call or write today 
for information onthe industry leader in Message Accounting, THE SITE MANAGER II 


THE SITE MANAGER and SiteSoft are trademarks of The Scorpion Group, Inc. 
SCORPION 
GROUP, INC. 


23902 FM 2978 - Tomball : TX : 77375 : (713) 255-2246 - (800) 736-4150 - FAX: (713) 255-3322 
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40 pairs of frequencies. Frequency pair- 
ing implies two-way use only. The two- 
way restriction was not favored by ap- 
plicants who need one-way communi- 
cations. 

To meet the one-way communications 
need, the rules for the new MAS band 
allow one-way communication. Appli- 
cants may split a frequency pair and use 
only one frequency. 

The FCC took steps to reduce the 
number of “orphaned” channels that 
have only one of the paired frequencies 
in use, The agency ruled that, if remote 
units are within 48km of their master 
station, the 932MHz frequency must be 
used as the master station frequency. 
The 932MHz frequencies have a lower 
maximum power limit. 

If the proposed system has remote 
units more than 48km from their mas- 
ter station, the 941MHz frequency may 
be used for the master station. 

The FCC apparently expects this 
procedure to reduce the number of or- 
phaned channels, but it will make fu- 
ture frequency coordination difficult. 


~ ETL 
GOrQ. 


ISOLATORS & LOADS 


MODEL 8460/45 250 WATT VHF ISOLATOR 
CAVITIES AND DUPLEXERS 


MODEL 66544/SLI-1 806-960 MHz 
ISOLATOR/DUPLEXER 


When the filing window eventually 
opens, applications still are expected to 
number from 7,000 to 15,000, even if the 
commission allows only one application 
from an individual applicant per anten- 
na site. The FCC's use of a lottery to 


The FCC’s use of a lottery 
to grant licenses means 
all applications will be 

lumped together and 
assigned numbers, 


aT SES eee 
grant licenses means all applications 
will be lumped together and assigned 
numbers. The selection process may 
take 12 to 18 months or longer. Such a 
delay raises concern among applicants 
who need MAS spectrum zow. 


Assuming that the filing window 
opens in mid-1991, it could be the end 
of 1992 before the first licenses are is- 
sued. Many companies cannot wait that 
long. They may look elsewhere for 
relief—in the Power Radio Service 
MAS frequency pool, more than likely. 

Since 1982, the Power Radio Service 
MAS frequencies have not seen the de- 
mand that the general access MAS pool 
channels have seen. Granted, in markets 
such as New York and Los Angeles, 
Power Radio Service MAS frequencies 
are as scarce as the general access pool 
channels. But in other markets, Power 
Radio Service pool channels still are 
available, 

In Docket 87-5, the FCC decided to 
end the exclusive use of Power Radio 
Service MAS frequencies for utilities. 
On Jan. 1, 1992, those channels become 
available to the general public. That 
raises the question: Should a potential 
applicant wait until July 1992 to get a 
931MHz/94IMHz MAS license? Or 
should he apply for an MAS license for 
a frequency in the Power Radio Serv- 


_. MOBILE COMMUNICATIONS PRODUCTS 


22402 N. 19th Avenue e PHOENIX, AZ 85027 
TEL: 602-581-2875 e FAX: 602-582-9499 


COMBINERS AND 
MULTICOUPLERS 


MODEL 64562 VHF 6 CHANNEL 
TRANSMITTER COMBINER 


MOBILE AND BASE STATION 
ANTENNAS 


MODEL B5K6/S3B UHF YAGI 


MULTI-BAND COUPLERS 


MODEL 6051/CHK VHF-UHF DUAL 
BAND COUPLER BOX 


EMR OFFERS A FULL LINE OF LAND MOBILE RADIO RF FILTERING AND ANTENNA PRODUCTS 
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New and improved. 
Loaded with extra sites. 


While we already have a reputation for being Southern California's ‘“Champion of Antenna Sites,’ 
we've recently added an extra site to meet the growing needs of our customers. 


From our new site at Edom Hill, we provide coverage that extends from Palm Springs, to Indio, 
to the Salton Sea. 

In addition to a roster of antenna sites ranging from the Mexican border to the area north of Santa 
Barbara, we now offer parcels of land at Oat Mountain in Chatsworth to those who want to develop 
their own antenna sites. 

Over the more than 34 years we've been serving both the private and public sectors, we’ve come 
to offer capabilities such as secure facilities, standby power, air conditioning and towers engineered 
to support large microwave dishes, as well as conventional and trunked community repeaters. 

But what’s most important of all is the personal attention you get from Rich and Jack Reichler. 

It’ll bow! you over. 


es oe e e 
Meridian Communications 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 

(818) 888-7000 ¢ Fax (818) 888-2857 
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ice channel pool on Jan. 1, 1992, with 
the hope of receiving a license as carly 
as May 1992? 

The most critical aspect in the design 
and construction of a 932MHz/94IMHz 
MAS may be the potential for interfer- 
ence. Throughout the country, MAS 
operations are plagued by an interfer- 
ence problem not anticipated by the 
commission: receiver front-end 
overload. 

When the FCC allocated remote unit 
receive frequencics at 9283MHz, it gave 
little consideration to the 931MHz com- 
mon carrier paging allocation. These 
paging systems, which are being 
licensed at a high rate all over the coun- 
try, operate with power levels as high 
as ISOW to 300W 

When an MAS facility is placed on 
a commercial antenna site, such as a 
building rooftop, the site manager usual- 
ly calculates the possible intermodula- 
tion interference to see whether the pro- 
posed MAS station is compatible with 
existing systems. But few site managers 
check to see if any systems are licensed 


Interceptors103™ 


Digital Paging 
System Analyzer 


"Off the Air System Analysis" 
Turbo Charge your Digital Paging System! 
Maximize pager capacity per channel! 
Minimize besy hour delays! 

* Golay, NEC and Pocaag 512 / 1200. 
* Real time display of all modes. 


* Capcode, function code, pager type, synch 
code or preamble and data message. 


on frequencies close to the MAS reccive 
frequency of 928MHz. When the pag- 
ing system begins transmitting on 
93IMHz, the power levels are so high 
that the MAS receiver generally is 
desensitized so greatly that it becomes 
useless. 

Some site managers cven put all 


900MHz systems in the same section of 


the antenna site, so the paging antenna 
could be within 15 to 20 fect of the MAS 
antenna. If this situation already causes 
problems with the 9283MHz MAS re- 
ceive frequency, imagine how much 
worse it will be with an even closer 
MAS receive frequency of 932MHz. 
The results could be devastating for new 
licensees who do not adequately re- 
search a proposed antenna site. 
Remember the discussion of “‘‘or- 
phaned™ channels, whose frequency 
pairs are split to allow one-way commu- 
nications on one frequency of the pair? 
It is entirely possible that a one-way sys- 
tem could be licensed at the same loca- 
tion aS a two-way system, with the 
932MHz one-way transmitter on the ad- 


Page Sitter ™ 


Page Monitoring and 
Retrieval System 


No More Missed Pages 
* Tracks over 32,000 Digital Pagers 
(expandable). 
® Stores to individual password 
protected files. 
* Records Time /Date, Capcode, Function 
Code, Pager Type and Data Message. 


* Automatic Decoding of NEC, Golay, 
Pocsag 512/1200 Synch Codes 1 - 4. 


jacent channel and an antenna right next 
to the two-way system's 932MHz re- 
ceive antenna. 

The prospect of conflicts with paging 
systems and co-located two-way and 
one-way multiple address systems 
makes antenna site selection critical. 
Anyone who intends to build a system 
in the new MAS band should expend the 
effort required to find a suitable con- 
struction site before applying. 


Much to think about 

Potential MAS users who intend to 
file for frequencies in the new MAS 
band have much to think about in 
designing their systems. They must se- 
lect a well-managed antenna site and de- 
velop a good relationship with the site 
manager, They must weigh the poten- 
tial use of the frequencies, the time re- 
quired for license assignment and the 
other licensing issues involved. 

Perhaps the filing window stay actu- 
ally is a blessing for potential applicants. 
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Pop -Page™ 


A Pop Up Alpha Paging 
Program for Your PC 


Full featured at a fraction of the cost. 


/ Unlimited Subscribers & Groups. 
/ Uses only 10K of Memory. 

/¥ Multi-tasking operation. 

¥ Full IXO protocol. 


/ Wrap around page logging 
with recall. 


% Batch fill and efficiency analysis. 
# Break down of data stream to binary level. 


* 2A statistical summary - pages, data words 
and addreases per second. 


® Pager trap and logging. 


® Works with all terminals. 

* No hardware connections. 

% Instant retrieval local or remote. 
* Multiple channels. 


Only $19.95 


Quantity Discounts Available. 


Statistical Control Systems Corporation e 3430 27th Parkway e Sarasota, Florida 34235 
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~ Off-air sensitivity and full duplex 
testing - the best of both worlds 


7 
MADR CON! INSTRUMENTS 


The Marconi Service Monitor has constantly 
evolved from its beginnings by adding features 
and improving performance. Now the new 2955R 
adds 2 yV sensitivity for remote measurements. 
| It's hard to beat the 2955R. It will test sim- 
| plex, duplex, and cross-band duplex (including 
mena cross mode operations, ie FM to AM modula- 
tion). The 2955R also offers the most versatile 
POCSAG, DTMF, and COCSS encode/decode 
facilities found in service monitors. Complex 
systems are tested end-to-end and from audio 
through RF with incredible speed and ease. 
Both AC and DC operation makes the 2955R 
a natural for service shops, base station, and 
repeater maintenance and monitoring. 
For details on Marconi's current line of radio 
communications and cellular test sets or to 
“a discuss your requirements; contact: 
: ae Marconi Instruments, Inc. 
Remember, you can always add cellular 3 Pearl Court, Allendale, NJ 07401 


. radio test capability to the model 2955. Tel (201) 934-9050 Fax (201) 934-9229 
‘Simply attach the external adaptor and 


 . . isn’t it time you 
talked to Marconi? 
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Digitally coded squelch: 
Filtering and decoding 


Part 2—Digitally coded squelch systems use active audio filters extensively. 
Encode and decode filters greatly affect performance. The deceptively 
simple decoding algorithm invites problems for the unwary designer. 


By Mark Nadir 


Fundamental characteristics of the 
(23,12) binary code used for digitally 
coded squelch (DCS) are explained in 
part one of this series, which appears 
in the November 1990 issue. Although 
the codeword is purely binary, the meth- 
od of data transport is analog. Analog 
transport methods and the subsequent 
binary processes that decode DCS sig- 
nals are explained in part 2 below. 


Nadir is president of Globestar Technology, Ft. 
Lauderdale, FL. (Telephone 305-763-1569.) The 
company specializes in digital radio system design 
and implementation for clients worldwide. 


Transmission and reception of DCS 
signals are facilitated by the use of a 
continuous, subaudible analog channel 
on the radio carrier. As with continuous- 
tone controlled squelch system (CTCSS) 
signaling, DCS signaling is superim- 
posed, concurrently, with voice signals 
on the FM radio carrier. 

Voice and DCS signals each are ap- 
portioned separate parts of the audio 
spectrum. Consequently, DCS systems 
include audio filters to prevent conten- 
tion between subaudible data and voice- 
band message traffic. A low-pass en- 
code filter keeps low-speed DCS signals 
within the subaudible band. A similar 
decode filter recovers the DCS signal 
from the composite received signal. 


I 


(A) SECOND-ORDER (TWO-POLE) LOW-PASS FILTER TOPOLOGY 


(B) FOUR-POLE ACTIVE LOW-PASS FILTER 


Figure 1. These circuit configurations are suitable for low-pass filters. Cascading two 
second-order filters (A) in series makes a four-pole filter (B). 


In comparison to the single tone used 
by CTCSS systems, the DCS signal 
spectrum occupies considerably more 
bandwidth. A low-pass filter that does 
not seriously distort a single-frequency 
tone signal may seriously degrade a 
wideband signal containing multiple fre- 
quency components. The distortion risk 
is especially high if the filter delays the 
wideband signal’s frequency compo- 
nents differently. Therefore, although 
tone and digital squelch systems use 
low-pass filters to perform similar 
functions, the filters’ design require- 
ments differ. 


Digital squelch filters 
To reduce the DCS signal's audible 
feedthrough, the binary signal is fed 
through a low-pass filter to remove its 
higher harmonics. This “encode filter” 
converts the digital signal into a filtered 
analog signal, which is applied to the 
radio modulator. Despite the filtering, 
most listeners can hear the familiar DCS 
“grunt” in the received audio because 
the ear has a large dynamic range. 
The encode filter's function may seem 
relatively straightforward. Yet for a va- 
riety of reasons it represents the first in 
a series of essential compromises. 
First, when it converts the digital sig- 
nal to an analog signal, it distorts the 
signal as it performs the necessary func- 
tion of reducing its bandwidth. 
Second, the delay introduced by the 
filter may distort the signal further. 
Two components make up the output 
of a linear filter, such as the encode fil- 
ter. The first is the forced response to 
the present input. The second compo- 
nent is the accumulated response, aris- 
ing from past output values, 
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Stated differently, filter output at any 
given instant is determined by the pres- 
ent input and a weighted history of alt 
past outputs, Thus, the filter has a 
“memory.” If its “memory” is too good 
and the “historical” contribution is ap- 
preciable within an amount of time 
equivalent to a bit interval, the poten- 
ual for intersymbol interference (ISI) 
exists. 

Relating this argument to binary bits. 
the filter output contribution from pri- 
or bits may destructively interfere 
with—distort—the reception of the pres- 
ent output symbol. 

Suitable complex low-pass filters to 
fit DCS applications can be built with 
cascaded first-order (one-pole) and 
second-order (two-pole) filter sections. 
Handbooks have been published that ex- 
plain the procedures used to synthesize 
active filters. 

Figure | is a circuit configuration 
suitable for a second-order low-pass fil- 
er. A four-pole filter can be made by 
cascading two such circuits in series. 

The four-pole filter offers an ideal 


method for comparing two different 
filters’ performance because some fil- 
ter work better than others for process- 
ing binary data. 

To illustrate some functional varia- 
tions between different filters. an A fil- 
ter for analog signals and a B filter for 


..filters to fit DCS 
applications can be built 
with cascaded first-order 

and second-order filter 
SECTIONS, 


binary signals will be compared. 
Both are 4-pole low-pass filters with 
a —3dB cut-off frequency of I50QHz. 
The cut-off frequency is selected to 
avoid seriously attenuating the 134Hz 


tone that serves as the “turn off code. 


Figures 2 and 3 on page 64 show fil- 
ter outputs that result from applying 
the random binary — sequence 
“JOOINOIOOOOMIOIOOONOI™ to their in- 
puts. The “ringing” at the A filter out- 
put shows the potential for ISI. 

According to the DCS polarity con- 
vention. a logic | is transmitted by a 
positive RF carrier frequency shift and 
a binary 0 corresponds to a negative 
shift. Thus. the sybols that convey the 
binary (1,0) information across the ra- 
dio channel are +14 F and -1AF. The 
AF (“delta F”) represents an arbitrary 
shift in the radio carrier’s instantaneous 
FM deviation, typically 500Hz. 

For simplicity, the transmitted signals 
simply are referred to as +1. Because 
the symbol is either a —1 or a +1, the 
binary signal can be recovered by de- 
tecting the signal's “zero crossings.” 

If a limiter were used to convert the 
analog signal back into a binary se- 
quence (A/D), then the recovered sig- 
nal’s distortion could be measured by 
observing how accurate the “zero cross- 
ings” remained, To visualize the con- 
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version, imagine the waveforms in 
Figures 2 and 3 as though they were 
“folded” about a time axis with precise- 
ly an integer number of bit intervals. 
With a two-bit time window, a reveal- 
ing “‘eye”’ pattern can be drawn. Eye 
patterns are shown in Figure 4 on page 
65 for the B filter and Figure 5 on page 


Figure 2. The output from a ‘binary’ filter designed to process 


digital data. 


mie, 


65 for the A filter. 

The patterns indicate that the B fil- 
ter, designed specifically for digital data, 
appears to be the better of the two 
filters. But that conclusion may be 
premature because the A filter’s zero 
crossings are perturbed only slightly. 
Nevertheless, the filters in this example 


ess single tones. 


represent ideal low-pass filters coupled 
down to de. In contrast, many real sys- 
tems are capacitively coupled, for val- 
id reasons. 

Moreover, only one filter is consid~ 
ered in the example, yet functional dig- 
ital squelch systems use two low-pass 
filters, one for encoding and the other 


Figure 3. The output from a typical ‘analog’ filter used to proc- 
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for decoding. When accounted for, these 
factors would produce eye patterns that 
show more degradation than the patterns 
reproduced here. 

Despite the appearance of the B fil- 
ter as the better selection, it is, in fact, 
not usable either as an encode or a de- 
code filter. Figure 6 on page 68 displays 


Figure 4, An eye pattern for the ‘binary’ filter of Figure 2. 


both filters’ attenuation characteristics 
and reveals why the B filter is not the 
best selection. 

The B filter (solid line) has about 
15dB less attenuation for frequencies 
above 300Hz than the A filter (dotted 
line). In practice, the A filter probably 
would be the better choice for DCS de- 


sign because it offers better rejection of 
voiceband signals. Plainly, the earlier 
reference to the encode filter as ‘the 
first in a series of essential com- 
promises” begins to take on meaning. 

Much of the foregoing information 
applies to encode and decode filters al- 
most equally. The encode filter process- 


Figure 5, An eye pattern for the ‘analog’ filter of Figure 3. 


ALPHA/NUMERIC 


HOLDS UP TO 31 
INDIVIDUAL MESSAGES 


uniden 


* Smallest full-featured POCSAG Alpha/Numeric pager on 


market 


* Memory saver — holds messages in case of accidental 


turn-off 


* Individual message delete 


¢ Constant on-screen status indicators 


¢ Vibrator option 


Ni P INTERNATIONAL, INC. 
—aaz: 


COMMUNICATIONS DIVISION 


P.O. Box 550999 


Dallas, TX 75355-0999 


Circle (53) on Fast Fact Card 


Wats 800-527-9366 


DALLAS, TEXAS 


FAX # (214) 278-5981 


April 199] 


Mobile Radio Technotogy 65 


es an input signal with virtually no noise 
to hinder the filter performance. But the 
decode filter must work in an entirely 
different environment, an environment 
that complicates the filter design. Simi- 
lar to what was found with the encode 
filter, the decode filter that theoretical- 
ly is best suited for digital decoding is 
not the one that works best in practical 
systems. 


If DCS systems did not have to func- 
tion in the presence of noise, filter selec- 
tion would not be so important. With 
strong radio signals, only an extremely 
poor filter can degrade the digital sig- 
nal enough to prevent successful 
decoding. 

But users expect radios to work un- 
der reasonably adverse conditions in the 
presence of noise. Noise causes jitter in 


2 ROE FUIRE METER 


a) 


i) 


Receive only 


P30VD, P35VD, P40VD, P45VD 
P3OVDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P1S5O0VDA, PI60VDA, P170VDA 
P150VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

P800VDG, P830VDG, P860VDG 


Iniing (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP150VDA, SPIGOVDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


Le JLe Le) 


Freq. Ranges (MHz) 


30-35, 35-40, 40-46, 45-50 
30-35, 35-40, 40-45, 45.50 
150-160, 160-170, 
150-160, 160-170, 
150-160, 160-170, 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


800-830, 830-860, 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 
150-160, 160-170, 
150-160, 160-170, 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


w CCC Ie) 


ICI 


1 dB 


N.F. Gain Comp. Device 
(dB) (dB) (dBm) Type Price 
<13 15 0 DGFET $ 44,95 
<0.5 26 +12 GaAsFET $109.95 
170-180 <15 15 0 DGFET $ 44,95 
170-180 <11 15 o} DGFET $ 56.95 
170-180 <05 24 +12 GaAsFET $109.95 
<18 15 -20 Bipolar $ 49.95 
<12 16 -20 Bipolar $ 74.95 
<0.5 16 +12 GaAsFET $109.95 
860-890 <06 19 +12 GaAsFET $119.95 
<14 15 0 DGFET $ 74.95 
<055 26 +12 GaAsFET $139.95 
170-180 <16 15 0 DGFET $ 74.95 
170-180 <1.2 15 0 DGFET $ 86.95 
170-180 <055 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar $ 79.95 
<13 16 -20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preamplifier Is precision aligned on AAR's Hewlett Packard HP8970A/HP346A state-ol-the-art nolse figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitier power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 « Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers avaliable in the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mail to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 


(x) ing 


Circle (54) on Fast Fact Card 


66 Mobile Radio Technology April 1991 


the decode filter eye patterns and causes 
bit errors to occur in the received DCS 
data stream. 

To complicate matters further, the de- 
code filter needs sufficient attenuation 
to prevent voiceband signals from inter- 
fering with DCS data reception. Thus, 
decode filter selection involves a series 
of carefully studied compromises, simi- 
lar to those made for the encode filter. 


Decoding DCS signals 

Several techniques are available for 
decoding DCS signals. In general, these 
techniques are not closely related. Each 
algorithm has its advantages, limitations 
and degree of computational complexi- 
ty. “Fine tuning” is required to reduce 
adverse “‘side effects” peculiar to the 
technique selected. 

Several DCS product vendors use the 
decoding method described here for 
commercial applications. Fortunately, 
the method is easy to understand and, 
with suitable modification, it works in 
practice. But do not be misled by the al- 
gorithm’s deceptively simple ap- 
pearance. 


...Umprovements often are 
protected as trade secrets. 


In the form described here, the al- 
gorithm is only marginally adequate for 
decoding. As implemented in commer- 
cial products, the algorithm is highly op- 
timized compared to the version shown 
here. A DCS equipment vendor’s im- 
provements to the basic algorithm may 
substantially improve a decoder’s per- 
formance. Those improvements often 
are protected as trade secrets. 

Some of the important decoder re- 
quirements include: 

(1) Decoder attack time—the time it 
takes the DCS decoder to detect a valid 
codeword—is critical. Voice communi- 
cation Is not possible until the decoder 
detects the presence of the proper DCS 
codeword. 

(2) The DCS codeword is unsyn- 
chronized. The transmitted codeword 
starts with bit 1 and repeats cyclically 
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every 23 bits. The decoder must func- vance of data reception. a microprocessor assigned to make the 
tion without a timing preamble that (3) The decoding algorithm must be computations. 
otherwise might be transmitted to facili- economical to implement. For example, (4) The decoding technique must dis- 


tate the recovery of bit boundaries in ad- _ it must not consume excessive time from _ tinguish one codeword from another 
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Figure 6. Attenuation characteristics of the ‘analog’ and ‘binary’ Figure 7, The number of valid samplewords increases in a non- 
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adequately and not allow frequent 
falsing. 

(5) The decoding algorithm must 
function in the presence of noise be- 
cause the decoder will be required to 
operate with RF signals at or below 6dB 
SINAD. 

The received signal's zero crossings, 
after passing through a decoding filter, 
can be used to determine the received 
DCS data’s bit transitions. Thus, to re- 
cover the DCS data, a limiter preceded 
by a low-pass filter serves as an analog- 
to-digital (A/D) converter. Once the 
analog signal is converted back into the 
binary DCS language of 1s and Os by the 
limiter, a decoding algorithm deter- 
mines whether the selected DCS 
codeword is present. 

The digital squelch decoding tech- 
nique is called correlation. As the name 
implies, a recovered codeword is com- 
pared, bit by bit, against a reference 
codeword. If there is sufficient agree- 
ment between the two, then the input is 
“correlated” against the reference. Al- 
though it is impractical, perfect corre- 


The digital squelch 
decoding technique is 
called ‘correlation.’ 


lation requires all of the recovered 
codeword’s 23 bits to match the refer- 
ence codeword bits. 

In contrast. correlation can take the 
form of measuring how many bits do nor 
correlate against the reference. This 
process is called anticorrelation. 

Correlation measures the compliance 
a candidate codeword has against a 
known sequence, which means how 
well the patterns match. Requiring per- 
fect correlation (a perfect match) is no 
different than requiring perfect an- 
ticorrelation (a perfect mismatch) be- 
cause the patterns must agree or dis- 
agree to the same extent. 

In principle, the correlator samples 
incoming data once per bit and corre- 


lates the input against the previous 22 
inputs, looking for a specified correla- 
tion level. Because the receiving 
decoder is not synchronized with the en- 
coder, the bit sampling might, by coin- 
cidence, occur exactly on the data tran- 
sition edges, resulting in consistent 
random crrors. 

At the instant of sampling, the bit 
sample may be corrupted by noise. Such 
corruption causes a bit error that may 
not have resulted if the sample had been 
taken at a slightly different time. 

Consequently. a sampling rate of once 
per bit interval may provide a poor- 
quality representation of the incoming 
signal, due to sampling anomalies and 
noise. 

To improve the representation of the 
incoming signal, increase the sampling 
rate. When the incoming signal is over- 
sampled at five times the baud rate, the 
correlation length grows from 23 bits to 
I15 bits. The reference register is 115 bits 
long, too, but with every five bits iden- 
tically bitstuffed. Under this condition, 
bit errors introduced by noise and sam- 
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Down with the Softies 
Heavy Duty Cellular Cases are here, now! 


FOR FREE CATALOG, CALL 

BEE ELECTRONICS INC. 

2655 Gardner Road, Broadview, Illinois 60153 
! : TOLL FREE 1-800-336-3115 * FAX: 800/345-2091 
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DONT BUY MORE THAN YOU NEED 


__@ETRON 


LET ZETRON 
TAILOR 
A PAGING TERMINAL 
TO MEET 
YOUR NEEDS - 
TODAY AND TOMORROW 


Zetron configures a paging terminal that precisely 
meets your needs and provides an economical 
upgrade path to expand your terminal when you 
need more capacity. So, you really don't have to 
buy more than you need. 


And, you don't have to buy a big, expensive 
paging terminal just so you can have the features 
you want. Whether you service five or 20,000 
subscribers, whether you want one or thirty-eight 
telephone interfaces, whether you need one or 
four radio channel interfaces, Zetron's 2000 Series 
Paging Terminal can be scaled to precisely meet 
your capacity requirements and can be configured 
ta include a full set of advanced features, such as: 


@ Fully Integrated Voice Message Retrieval 
Voice Page Insurance 
Voice Mailbox 
Display Pager Notification 
@ Networking 
TNPP 
Satellite Interface 
Highest Quality ADPCM Voice Storage 
Versatile Voice Prompts 
System Prompts 
Clients’ Personalized Prompts 
@ Subscriber Controlled Operation 
@ Billing Software 


Yes, the 2000 Series Paging Terminals really do 
offer big system features in small-to-medium 
sized terminals. So, with low initial investment, 
with high reliability, and with significant revenue- 
generating services, YOU ARE BUYING 
EXACTLY WHAT YOU NEED. 


Zetron, Inc. 12335 134th Ct. N.E, 


For More Information, Call or Write: 


Redmond WA 98052 Phone: (206) 820-6363 Fax: (206) 820-7031 


Circle (59) on Fast Fact Card 


pling anomalies are more uniformly dis- 
tributed across the five samples per bit. 
With respect to the information below, 
the assumption is that sampling is at five 
times the bit rate. 

At each sample input, a new sam- 
pleword is available for correlation 
against an image of the desired DCS 
codeword. If the correlation value is 
within a certain threshold, then the in- 
cident bit pattern is judged as a close 
replica of the DCS codeword, and the 
decoder unsquelches the radio. But 
where is the threshold to be set? 

Part one of this article series explains 
that the (23,12) Golay code is a perfect 
cyclic code with a minimum distance of 
7. A certain error-correction capability 
is built into the codeword itself. Under 
optimum conditions, as many as seven 
bit errors, or 35 samples, can be toler- 
ated before one codeword is confused 
with another. This situation implies a 
lower limit on the error threshold, 
which is the permissible number of er- 
rors allowed in the correlation process. 
But no upper limit is implied. 


SCALA 


The value for the error 

threshold is determined 

experimentally. Various 
radio models may require 
different values, even with 
identical DCS hardware. 


By allowing more errors, the decoder 
performs better in noise. Allowing too 
many errors results in noise falsing. 

The sampleword consists of 15 bits 
or 2'5 valid permutations, an extreme- 
ly high number. For a given number of 
permissible errors, the number of valid 
samplewords that meets the correlation 
requirement increases. Permitting no er- 
rors (perfect correlation) results in one 
candidate sampleword. Permitting one 
error results in US candidate sam- 
plewords. The effect is not linear, as 


WORLD CLASS ORIGINALS FROM SCALA 


Designed in EUROPE by KATHREIN 


Manufactured in AMERICA by SCALA 
PROVEN PERFORMANCE AND RELIABILITY WORLDWIDE !! 


Figure 7 on page 68 shows. The verti- 
cal axis is the logarithm of the value. 
(Note: Logig0 = 1 because 10° = 1.) 

If the error threshold is set to about 
half the sampleword length, a perfect 
“noise correlator” results because half 
the bits are received (randomly) in er- 
ror. In such a case, the radio channel's 
random noise causes the decoder to 
false often. Thus, an upper limit on the 
error threshold exists. 

The value for the error threshold is 
determined experimentally. Various ra- 
dio models may require different values, 
even with identical DCS hardware. 

Often, hysteresis is used, meaning the 
error threshold is increased after a val- 
id DCS codeword is detected. This per- 
mits the signal quality to degrade by a 
measured amount before correlation 
fails. The hysteresis prevents the digital 
squelch from “chattering” if the DCS 
signal is marginal. 

Next—More on the theory of digital 
squelch and correlation, what the DCS 
vendors don't (and won't) tell you, and 
how to test digital squelch systems. oh, 


inne, ANTENNAS 
or 
800 MHz TRUNKING 


True professional quality, with features and advantages originally developed by Kathrein 
for the critical European market, including integral mounting castings, capacitively-fed 
dipoles to minimize internal solder connections and the use of heavy-duty copper and 


brass internal components. 


These broadband center-fed omni antennas will help you get optimum performance from 
your 806-866 MHz trunking system. Your time and money are too important to waste on 
inferior copies. Insist on the originals! For full information on these and other quality land- 
mobile antennas please contact us at your convenience. Let us help you enjoy the Scala 


advantage. 


Model OGT8-806 torre 8 dBd gain, 8° V beamwidth 


Model OGT9-806 (740-080 


: 9 dBd gain, 6.5° V beamwidth 


See our full line of omni and directional 800/900 MHz trunking antennas at SCALA's 
Booth 124/126 at the IMCE show in Anaheim - March 26-28, 1991 


SCALA ELECTRONIC CORPORATION 
Posi Office Box 4580 Phone: (503) 779-6500 


Medford, OR 97501 
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Fax: (503) 779-3991 
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You've increased your 
office productivity with fax 
machines, multi-line phone 
systems, word processors. ..So 
why are you still broadcasting 
your two-way communications over 
crowded radio channels? 


At Kustom Electronics, we make traditional 

voice communications obsolete. The mobile data 

systems we implement are integrated with your present 
communication system to increase the productivity of 
your operation. Our systems are used to efficiently 
expedite customer service requests, monitor mobile fleets, 
route deliveries and allow field personnel to verify vital 
information such as utility outages, replacement parts, 
vehicle registrations, license checks and warrants through 
direct host computer access. 


For detailed information on how our systems can 


modernize your mobile communication, please call " gwd Pig 6 OS 
(800) 255-6311. Suse t aes 


KUSTOM 
ELECTRONICS 
INC. 


The DXT is licensed by General Electric for use with the GE 16 PLUS™ 
Public Service Trunking System. 


Visit us at IMCE, Booth 450. Circle (61) on Fast Fact Card 


Portable tower offers 
swift setup capability 


Steel wire wraps a triangular-shaped shaft as it forms and rises vertically 
from three trailer-mounted spools. Computer-controlled winches reel cable 
through guy anchors and keep the tower straight. 


By John W. Hughes 


One portable tower technology is 
capable of extending towers as high as 
300 feet in 30 minutes. (At present, 100- 
foot and 150-foot models are in produc- 
tion.) A tower can be erected by one 
person with this method, but safety con- 
siderations for operating such machin- 
ery call for at least one operator and one 
observer. 


How it works 

Three bands of spring steel form the 
tower as they emerge from clutch- 
driven, trailer-mounted spools. An ejec- 
tor guides the bands, bringing them to 
together to form the triangular shaft. As 
the shaft rises, the ejector wraps it with 
galvanized steel cable and binds the 


Hughes is president of Rapid Deployment Tow- 
ers, Azle, TX. The company manufactures RapUp 
towers that use the technology described in this 
article. 


bands together. The tower rises at 10 feet 
per minute. 

A computerized guy-wire system re- 
lies on computer-controlled winches to 
deliver the right amount of tension to the 


The system is impervious 
to icing, heavy rain and 
extreme temperatures. 


[250s eee 
three guy-anchor points. The tower 
mast is secured at specific, programmed 
intervals as it extends, ensuring maxi- 
mum stability. Three winches are used 
for each guy level. 


The winches are on the tower 


A half-ton truck pulls a trailer bearing the portable tower. Though a 1-ton truck is rec- 
ommended for this 150-foot tower, the truck in the picture has pulled the tower more 
than 10,000 miles. 


platform—usually a trailer—and the ca- 
bles pull through the anchor points and 
rise with the tower. The computer con- 
stantly measures guy-wire length and 
tension. It compensates for changes 
through the winches and maintains cor- 
rect guy-wire lengths to keep the tower 
straight as it deploys or retracts. 

The computer automatically makes all 
the measurements and keeps the tower 
on course, so the tower can be put up 
by one person. 

The computer stops the tower’s ascent 
at programmed intervals. All the oper- 
ator must do is to attach the next set of 
guy wires. Because of the guy-wire sys- 
tem design, the guy anchors can be 
placed at different ground clevations. 

The tower can be erected in the dark 
without using lights because the com- 
puter regulates its ascent and keeps it 
on course by controlling guy-wire 
lengths. The system is impervious to ic- 
ing, heavy rain and extreme temper- 
atures. 

The technology can be scaled to meet 


An operator readies the tower deployment 
process using the computer that controls 
guy-wire tension. 
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STS consoles can be custom 
designed and built for your facility, 
at about the same prices youd 
expect to pay for off-the-shelf 
furniture. 

STS uses:advanced fabrication 
techniques based on modular 
concepts, combined with master 
craftsmanship to bring you the 


Modular 
Concept. 
Custom 
Design. 


et. eee 


your furniture will keep its good 
looks through years of service. 
Choose from a wide range of top- 
quality laminates and hardwood 
trims. Color-coordinated counter- 
tops, correct ergonomics for your 
application, and the look of 
custom-built furniture all give 
your installation the professional 


best in equipment consoles at highly 
competitive prices. 
Our consoles and racks feature welded tubular 
steel framework. Welds are carefully finished 

ind the entire frame is protected with tough, 


appearance you deserve, 

From single-bay consoles to elaborate 
control.centers, STS offers you the 
greatest value in the industry, So, before you 
make any fumiture decisions, come.to STS. 


WUTC) * ‘a 
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Winches aboard the trailer keep the cable under tension as it unreels through the guy 


anchors to rise with the tower. 


various heights, equipment loads and 
winds. Programs requiring 300 feet with 
8-foot dishes are proposed. 


The original idea 

Henry McGinnis, a Fort Worth, TX, 
structural engineer, developed the tow- 
er after discussing shortcomings of other 
portable tower technology with foreign 
military officials. The officials wanted 
a portable communications tower to use 
in the battlefield. “They had had quite 
a bit of trouble with telescoping towers,” 


McGinnis explained. 

After thinking about the problem for 
a month, McGinnis had an idea to use 
three pieces of flexible steel configured 
in a triangle to take advantage of that ge- 
ometrical configuration’s inherent 
strength. He envisioned wrapping the 
extended mast with cable to keep the 
bands together, thus maintaining its 
strength, 

The next day he purchased three |- 
inch-wide tape measures and a spool of 
wire. “By Saturday afternoon, I had a 


working tower model,” McGinnis said. 
The current tower being marketed 
evolved from the tape-measure model. 
Perhaps the most important develop- 
ment is the guy-wire system. The com- 
puter guy-wire system is a byproduct of 
the tower project research and develop- 
ment. It offers built-in reliability. 


Applications 

Uses include emergency communica- 
tions during and after disasters; the re- 
mote broadcast of news and sporting 
events; and military applications. The 
tower supports communications anten- 
nas, microwave antennas, cameras and 
other instruments. 

The tower normally mounts on a trail- 
er. Because it is self-contained, the sys- 
tem mounts on nearly any permanent or 
mobile platform. Tower models are 
marketed for four heights: 100 feet, 150 
feet, 225 feet and 300 feet. In one in- 
stallation, the 150-foot tower, extended 
to 100 feet, withstood a 106 mph wind- 
loading with the equivalent of a 350- 
pound payload and 17.5-square-foot sol- 
id dish. 

The 150-foot model’s mast weighs 
less than 600 pounds. The whole sys- 
tem, mounted on an 8-foot x 16-foot 
trailer, weighs less than 8,000 pounds, 
including a I2KW generator, trailer, tow- 
er and guy-wire system. ah 


An operator connects guy-wire collars to the shaft as the tower 
ascends. 


The erect tower stands at 150 feet. The computer-controlled guy- 


wire system compensates for uneven ground. 
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Phase Out “Unfilterable”’ Off Air Interference 
To CATV/Broadcast/Mobile 


Suppress Unwanted Keceptions Too Close To Desired Siqnals For Filters: 
Co-Channel « Ghosting « Harmonics « Wideband Noise « UHF-TV Sidebands « Adjacent FM 


Choose the correct model 2905 “Phase 
Canceler”, hook it up with a second 
antenna and cancel the unwanted reception 
al your radio receiver or CATV, SMATV or In- 
House TV System processor. No matter 
how close the bad signal is to the desired: 
Even if at the same frequency! 


Standard Models available for bands 54-890 
MHz. Special models feasible into 
microwave (for 4 GHz wideband 
interference, for example). 


Standard models | week or less - overnight 
for your emergencies. Special models 50 
days or sooner. 


“We Make Filters In A Hurry For 
Customers In trouble!” 


Does it really work? Hundreds in use since 
1976 - sold with a Money Back Guarantee! 
We'll put you in touch with users with your 
problem. 


Free Application Handbook & Catalog 
Phase Canceler/90 qives set up and 
operating details - and we back you up with 
Free telephone assistance. 


‘Theory of Operation 

‘Detailed Set-Ups 

*Detailed Operating 
Instructions 

‘Application to CATV 

‘Application to Co-Located 
Radio transmitter/receiver 

‘Application to TVRO 


Wideband Interference Phase Canceler/90 


Get Your Copy Today! 


Desired 

Station 

e Master 
Interference_—— Antenna Pirectional 


Source == Coupler — 


~ ° i 3 | 
wy/ ' CATV or 
Ga 'A Kadio 
“i Receiver 
Test 4 


Antenna 4 ' 
Lee 


Model# 
2905-2/6 
2905-FM 
2905-A/I 
2905-7/15 
2905-UL 
2905-UH 


98 


Interference , 


Directional] 
y Couplers 


“} 


v 


Phase Canceler 
applied to 
suppressing 
interference at 
CATYV systems 
or radio 
receiving sites 
with distant 
interference 
source, 


Operating 
Band (MHz) 
54-88 
88-108 
120-174 
174-216 
470-680 
680-890 


Phase canceler 
suppressing 
interference at 
duplex 
transmitter/ 
receiver 
systems: 
strong 
co-located 
transmitter 
signal is the 
problem. 


Set up for 


suppressing wideband 
(digital) Tl on 4 GHz 


TVRO. 


Fillers For All Electronic Needs: CATV, SMATY, In-House TV/LAN, Satellite, LPTV, FM/TY Broadcast, Mobile Radio, 
Microwave TV (ITFS/MMDS), RF/MW Communications, Radar, Navigation, Electronic Warfare, Medical/Physics Research 


Microwave Filter Company, Inc. * 6743 Kinne Street « East Syracuse, NY 13057 
Toll Free(US/CAN): 1-800-448- 1666*Collect(NY/AK/H1): 315-437-3953*FAX: 315-463-1467*Telex: 249-613 
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Symposium focuses on wireless communications 


What wireless communications serv- 
ices are emerging? Are you familiar 
with the history of land mobile and per- 
sonal communications? What is happen- 
ing with personal communications 
networks? 

The Wireless Personal Communica- 
lions symposium June 3-5 in Black- 
sburg, VA, will address these and other 
pertinent topics. The symposium will be 
at The Donaldson Brown Center for 
Continuing Education at Virginia Tech. 
It is jointly sponsored by the universi- 


ty’s Mobile & Portable Radio Research 
Group (MPRG) and its division of Con- 
tinuing Education, and IEEE’s Commu- 
nications Society and Vehicular Tech- 
nology Society. 

The three-day event costs $185, and 
proceeds will fund MPRG undergradu- 
ate and graduate studies. 

For more information about the sym- 
posium, telephone Jack Lilly at Donald- 
son Brown Center, phone: 703-231- 
5182. The registration deadline is May 
6, and registration is limited. 


Qualcomm inks pacts with Motorola, Nokia 


Motorola, Schaumburg, IL, and 
Qualcomm, San Diego, will explore and 
develop products jointly under terms of 
an agreement involving code division 
multiple access (CDMA) technology. 
CDMA, one of several technologies un- 
der investigation in the United States for 
use in cellular networks, may provide 


capacity, transmission quality and effi- 
ciency advantages. 

Under an agreement Qualcomm 
signed with Nokia Mobile Phones, Lar- 
go, FL, Nokia can develop and market 
mobile telephones that use Qualcomm’s 
CDMA technology. 


Sigtone moves to Florida 

Sigtone has moved its office from 
Huntington Beach, CA, to Maitland, 
FL. The company may be reached at 
225 S. Swoope Ave., Suite 105, Mait- 
land, FL 32751]; phone: 407-628-4828. 

Edward S. Mathieu, formerly gener- 
al manager of Philips Telecom, is Sig- 
tone vice president and general 
manager. 


Microlog buys Genesis 

Microlog, Germantown, MD, subject 
to California approval will purchase 
voice mail systems manufacturer Gen- 
esis Electronics, Rancho Cordova, CA. 
A combination of cash and stock will 
satisfy the purchase price. Stockholders 
of Genesis will receive 675,000 shares 
of Microlog stock and $500,000 cash 
less certain adjustments. 

Microlog designs and markets voice 
processing systems and is publicly held. 
At conclusion of the agreement, Gene- 
sis will be operated as a wholly owned 
subsidiary of Microlog. 


sales force. The results? 


When you call Marketronics, you get the personalized response, low 
factory prices, on-time delivery, and the reliability that customers 


have come to expect from a leader. 


Since 1976 Marketronics has been a leading U.S. supplier of 
telecommunications equipment to the world. Today we're better than 


ever. Call us and discover the difference. 


Call our toll-free order line: 


1-800-683-6275 


A STOCKING DISTRIBUTOR OF TWO WAY RADIO EQUIPMENT ANTENNASYSTEMS CABLE CONNECTORS POWERSYSTEMS ELECTRONIC TEST EQUIPMENT 
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For low factory prices, fast delivery, and 
\., the best service in the industry, call 
‘cS, Marketronics. Last year we introduced 
- World Class Service to the telecommunica- 
tions industry by expanding our distribution 
network, increasing inventory levels to provide 
immediate shipment of most items, offering more 
flexible credit terms, enhancing our computerized order 

tracking system, and providing toll-free access to our knowledgeable 


We're Working For You. 


Offering Rush Delivery On These And Other Fine 
Telecommunications Products: 


Pr, NDOREW 
Mip 


Come See Us 
in booth 


1340 
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Larsen Antennas Come Through Loud And Clear. 


Those whose lives and livelihood depend on clear More than 25 years of industry leadership go into 
communication, depend on Larsen antennas. Law every one of our products. Over 800 in all. Each with a 
enforcement officers. Fire fighters. Construction crews. specific use. And all backed by our No Nonsense one 
Oil explorers. The list is endless. So are the advantages. year warranty. 

Larsen antennas communicate further and more In the U.S.A,, call 1-800-426-1656 or 206-944-7551. 
efficiently, Our exclusive Kiilrod® stainless steel whips In Canada, call 1-800-663-6734 or 604-872-8517. 
turn maximum power into clear communication, It'll be the beginning of a beautiful and 
not resistance heating. The whip increases flexibility profitable relationship. 


and minimizes radiation pattern distortion. The 
result is a clear, constant signal. 


Larsen Aintennas 


Larsen and Kitlrod” are registered trademarks of Larsen Electronics, Inc., U.S.A, 
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PHOTOVOLTAIC 
ELECTRICITY 


sites & inaccessible locations. 


v¥ Extreme reliability In hostile 
environments. "Bullet-proof" systems 
with charging capability and storage 
matched to your loads. 

¥ Cost effective solar electric systems 
are often the best solutions for loads 
requiring a line extension. 


Available Now at 


VA, : 
Ge / moet 
MRT 41 
mer HELES Si soo 
THE SUN ELECTRIC COMPANY 
1-800-338-6844 | 2OLAREX 
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SIGNAL-TO-NOISE 
Voting Comparator 


Improve coverage by 
adding receivers 


® Expandable to 32 Channels 

¢ Continuous Voting 

e 19” Rack Mountable 

* Select/Disable Switches for 
Manual Override 

¢ Can be used with RF Links or 
Dedicated Lines 

*® LED Indicators 

* Hundreds in Service 

® More 


— Competitively Priced — 
For more information call or write: 


Doug Hall Electronics 
Voter Dept. 

815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 
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News 


NABER committee challenges unlicensed radio operation 


The National Association of Business 
and Educational Radio (NABER) is 
forming a committee about unlicensed 
radio operation. The committee's pur- 
pose is to identify and evaluate poten- 
tial regulatory, legislative and market- 
place initiatives to curb unlicensed 
operation. 


Unfair advantage 

“Unlicensed operation has reached an 
intolerable level,” said FG, ‘Spike’ Fu- 
son, the association’s chairman. Fuson 
is vice president of Communications 
Engineering, Las Vegas. “There are 
land mobile dealers who are not licens- 
ing their user customers solely for the 
purpose of gaining an unfair advantage 
by offering users faster on-air operations 
and lower prices. If they continue to 
break the FCC's rules, these un- 
scrupulous dealers will destroy the spec- 
trum. NABER is not going to sit by and 
let that happen.” 

NABER represents licensees in the 
Business Radio Service, private land 
mobile radio service whose frequencies 
are available to individuals and entities 
engaged in commercial enterprises. 
Certain educational institutions and 
members of the clergy are eligible for 
business radio licenses, too. 


Theft of service 

Mary Kjorvestad of Empire Mobile 
Communications, Houston, serves as 
chairman of the Association of Mobile 
Radio Dealers (AMRD), a NABER 
membership section. She said un- 
licensed radio users cause a problem 
through the theft of community repeat- 
er airtime, as well as causing interfer- 
ence. She said manufacturers may be in 
the best position to inform the public 
about licensing requirements by placing 
a warning label on radios they make. 

“There are fewer manufacturers than 
there are radio system operators and 
sales people,’ she explained. ‘The 
closer to the point of manufacture that 
the information is disseminated, the 
fewer people have to be involved in the 
process.” 

She said as many as half of the radio 
users on the UHF and VHF bands may 
not know they have to have a license. 
“They can buy the radios anywhere, and 


they may happen to activate the radios 
on someone else's repeater system.” 
Kjorvestad said the theft of service 
represented by using someone's repeat- 
er without a license and without permis- 
sion is a felony. She said proving such 
a case requires a lot of time and the use 
of expensive equipment. 


NABER’s role 

Richard McAdoo, NABER’s market- 
ing director, said the association’s yolun- 
teer leaders and staff members have 
been talking primarily with larger deal- 
ers and radio users. He described un- 
licensed operation as a_ two-edged 
sword. ‘‘Dealers who are not following 
through in licensing their customers 
have a competitive advantage,” he said. 
“In addition, the unlicensed operation 
is creating chaos with spectrum man- 
agement.” 

McAdoo said the association is ask- 
ing dealers to suggest solutions that 
make sense to them, “operating in the 
real world.” Then, he said, the associ- 
ation would ask for changes in FCC 
rules or federal law to make it easier for 
the FCC to take action against un- 
licensed operation. 

NABER membership services and 
communications director John Sherlock 
said the association effort began when 
six or seven members expressed an in- 
terest. “‘Unlicensed operation has 
reached such a high level that it is af- 
fecting their profits,’ Sherlock said. 
“They called on their association to do 
something about it. We are wide open 
to suggestions.” 

Sherlock said one suggestion is for the 
FCC to provide an incentive, ‘like an 
‘unlicensed operator hotline’ where less- 
than-scrupulous types can be turned in, 
so the FCC can target its efforts.” 

He said the radio spectrum is such a 
fragile resource that NABER has to be 
aggressive and visible in whatever ef- 
forts it takes. “It is important for every- 
one to know this is getting attention. 
NABER plans to heighten awareness.” 

The committee on unlicensed opera- 
tion, Sherlock said, “offers an oppor- 
tunity for members to work creatively 
to come up with solutions in the face of 
the FCC’s limited budget,” 

Dealers who set up unlicensed radio 


Get it in writing 
over the radio. 


Henry Radio proudly offers truly affordable, 
mobile data communications. This ultra-small 
(7 x 6” x 2”), mobile packet modem (TNC) with 
built-in 40 CPL printer is available for less 
than $600.00. 

The AR2400 works with your existing two- 
way communications system on low band, high 
band. UHF, 800, or trunked systems. It receives 
and stores or prints messages typed into a per- 
sonal computer at the base station. In addition, 
each AR2400 has the capability to accept input s=== 
from a lap-top computer in the mobile station = 
for two-way data transfer. 

Messages can be addressed to a specific ‘ 
mobile station, and message encryption is ; piateeare ri 
possible, The AR2400 has the ability to store 10 Communications equipment in-stock and ready to ship. 


messages/responses which the mobile operator 
can send by just pushing a button. i 
The unit is very easy to use, easy to install 


and very affordable. 2050 S. Bundy Dr., Los Angeles, CA 90025 
Phone TOLL-FREE for complete information. Toll-free 1-800-877-7979; FAX 1-213-826-7790 
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News 


Civil liberties group takes Motorola to court 


The Massachusetts Civil Libertics 
Union Foundation has filed suit in 
Suffolk Superior Court in Boston 
against Motorola, Schaumburg, IL, and 
two of its subsidiaries in Massachusetts 
to stop the company from carrying out 
its new policy of random, without-cause 
urinalysis drug testing of all employees. 


The policy calls for all employees, 
regardless of the nature of their work or 


job performance, to submit to random 


testing. The policy further states that 
employees who do not cooperate with 
the drug testing will be terminated. 
The Civil Liberties Union has 
brought the suit on behalf of two Mo- 


Selection 


Belden 9913 Connectors 


IN STOCK. ON TIME. 
OUT STANDING! 


RF Connectors has the largest selection of 
connectors for Belden 9913 Hi-Performance 
Cable. Guaranteed fast delivery. Choose N, 


BNC and UHF Male or Female. . 


. In 


stock. On time. Out Standing! 


\ 
“PROFESSOR ’ 
commecroR, 
Unlimited 
Lifetime 
Warranty 


A Division of RF Industries, Ltd. 


(619) 587-0656 (National) 800-233-1728 (FAX) 619-587-0049 
(Telex) 499-3540 LSV/10040 Mesa Rim Road, San Diego, CA 92121 


Circle (71) on Fast Fact Card 


84 Mobile Radio Technology April 1991 


torola employees who work for the com- 
pany in Massachusetts and who are sub- 
ject to mandatory testing in 199]. The 
complaint asserts that the drug testing 
policy violates the rights of the em- 
ployees under the Massachusetts Civil 
Rights Act, the Privacy Act and the 
Massachusetts Constitution. 

The suit alleges that urinalysis test- 
ing produces false positive and false 
negative results and fails to detect recent 
ingestion of drugs. 

The plaintiffs are requesting the court 
to declare the policy unconstitutional 
and to issue an injunction preventing 
Motorola and its subsidiaries in Mas- 
sachusetts from incorporating the drug 
testing program in the state. 


Manufacturers reps 
change at Relm 

Relm Communications, Indianapolis, 
has added a manufacturers representa- 
tive and expanded another representa- 
tives’ territory. Assure Marketing N\W., 
Redmond. WA, will represent Relm in 
Alaska, Oregon, Washington, western 
Montana and northwestern Idaho. Relm 
expanded Southfield, MI-based Robert 
Milsk Company territory to include 
Wisconsin, northern Illinois, Indiana 
and Kentucky. 


Kyodo West receives 
FCC OK for mobiles 

Kyodo West, Bridgeville, PA, has 
received FCC approval for two of its 
mobiles radios—the KG105 and 
KG107—marking its official entry into 
the U.S. marketplace. The firm’s par- 
ent in Tokyo has been in business for 
more than 50 years. 

The company plans long-term expan- 
sion of its U.S. facility and light 
manufacturing and assembly of various 
communications products on site. 


Larsen appoints rep 

Larsen Electronics. Vancouver. WA, 
has named W. A. Hendrickson Compa- 
ny as its New England sales represen- 
tative. Hendrickson will cover Maine, 
Vermont, New Hampshire. Connecti- 
cut. Rhode Island and Massachusetts. 


Public telephone 
houses CT-2 telepoint 


A coin-operated public telephone de- 
veloped by Advanced Cordless Technol- 
ogies, Montville, NJ, houses a CT-2 
(second-generation cordless telephone) 
telepoint. A telepoint is a two-way ra- 
dio base station interconnected with the 
wireline telephone network. 

CT-2 telephones are, in effect, two- 
way radios equipped with telephone di- 
als that allow users to place phone calls 
when they are near a telepoint. 

The Advanced Cordless combination 
public phone and telepoint handles as 
many as four CT-2 channels and the 
public phone line simultaneously. 


HM Electronics opens 
Battery Systems Division 

HM Electronics, San Diego, has 
formed a Battery Systems Division to 
make nickel-cadmium battery chargers 
and analyzer-conditioner products. “We 
will compete in the communications and 
industrial charger and accessory busi- 
ness and in the OEM battery pack busi- 
ness,” said Don Kutz, HM Electronics’ 
executive vice president, who also 
serves as the new division’s general 
manager. “We do not intend to compete 
in the communications and industrial 
after-market battery pack business.” 

The division is at 6675 Mesa Ridge 
Road, San Diego, CA 92121; telephone 
619-458-1500 and 800-233-6868; fax 
619-452-7207. 


US CommStruct 
opens branch offices 

US CommStruct, a communications 
construction company and shelter man- 
ufacturer in Vestal, NY, is expanding its 
office and hiring more employees. 
Branch offices wil] be opened in Plain- 
field, NJ; Atlanta; and Yorba Linda, 
CA. Each office will be responsible for 
local coordination and construction. 


SkyTel reaps bank financing 
for nationwide paging growth 
SkyTel, Washington, DC, has gar- 
nered $30 million in financing from 
Chemical Bank of New York and Credit 
Lyonnais’ New York branch. The fund- 
ing will buy additional pagers and ex- 
pand SkyTel’s nationwide paging sys- 
tem. SkyTel markets SkyPager 
nationwide paging services. 


It doesn't matter what kind of surveillance vehicle 
you drive — if you need tota/ disguise for your 
two-way radio system, STI-CO offers more than 250 
antenna models in over 50 body styles. 


STI-CO's disguised cellular style antennas fit any car. 


For low band, high band, UHF — any band — STI-CO 
has the quality disguised antennas you need. 


We've got you covered! 


STrcO 


INDUSTRIES, INC. 


11 COBHAM DRIVE ORCHARD PARK, NEW YORK 14127-06565 
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News 


Western Multiplex moves 

Western Multiplex, Belmont, CA, has 
moved. The company may be reached 
at 310 Harbor Blvd., Belmont, CA 
94002; phone: 415-592-8832. Fax: 
415-592-4249. 


Motorola forms land mobile, 
paging-telepoint groups 

Motorola, Schaumburg, IL, has 
divided its Communications Sector into 
a “‘Land Mobile Products Sector” and 
“Paging and Telepoint Systems Group.” 

The land mobile sector, lead by Mor- 
ton L. Topfer as president and general 
manager, includes trunked SMR sys- 
tems and private systems, The new pag- 
ing and telepoint group directed by 
Robert L. Growney as senior vice presi- 
dent and general manager includes 
pagers, paging system equipment and 
telepoint products. 


ARDIS signs pact 
with software company 

ARDIS, a partnership of IBM and 
Motorola based in Lincolnshire, IL, has 
signed an agreement with Radio Fre- 
quency Data Network Systems, Hins- 
dale, IL, for the delivery of software 
compatible with the ARDIS nationwide 
radio data network. 

RF Data will design custom commu- 
nications software for existing and fu- 
ture ARDIS customers. The company’s 
services include software design and im- 
plementation for business information 
systems that rely on RF devices. Terms 
of the deal were undisclosed. 


Radio business, cellular firm team up for expanded service 


Cattron Communications, Sharps- 
ville, PA, a two-way radio business, has 
joined forces with Wilcom-Cellular 
One, Youngstown, OH, to offer cus- 
tomers enhanced service and technical 
support for radio systems. 

Wilcom-Cellular One will continue to 
sell and install its two-way radio sys- 
tems, and Cattron will provide techni- 


cal, billing and customer service sup- 
port to these customers. Cattron has 
three locations and maintains mobile 
service shops with FCC-certified field 
technicians for on-site repairs. 

Cattron also will carry Wilcom- 
Cellular One’s pagers and cellular 
phones, which can be purchased, rent- 
ed or leased by users. 


EIA reorganizes components group 


The components group of the Elec- 
tronic Industry Association (EIA), 
Washington, DC, has been restructured. 
The framework includes the formation 
of product-specific divisions and forums 
representing broad areas of common in- 
terest of members. 

Created divisions include Capacitors; 
Resistors/Networks; Connectors and In- 
terconnect Devices; Switches and 


UTC files comments on WARC 


The Utilities Telecommunications 
Council, Washington, DC, has filed 
comments to the FCC about spectrum 
allocation proposals for the 1992 World 
Administrative Radio Conference 
(WARC). 

The UTC opposes the proposal of 
reallocation of the 7,200kHz-to- 
7,525kHz band to the high frequency 
(HF) broadcast service. In its com- 
ments, the council said fixed services, 
long-distance emergency communica- 
tions in particular, provide important 
public safety benefits and should be fa- 


Now there is a compact, affordable Morse code identifier that's 


perfect for Common Carrier, Maritime, Aviation, Land and Amateur 
radio identification. Introducing the Securitron Model 813A. 
The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone ” 
and repeat interval ... all in a rugged miniaturized design. For 
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Fuses; Filters and Delay Lines; Trans- 
formers and Inductors; Piezoelectric 
Devices; Relays; Sensors; Electronic 
Display and Tube; and Semiconductor 
Devices. Other divisions will be deter- 
mined by the membership. 

Forums have been established for dis- 
tribution, small business, and sales and 
marketing. Others will be added as 
necessary. 


’92 proposals 


vored over information and entertain- 
ment services. 

The council supports the FCC’s pro- 
posal to retain co-primary allocation in 
Region 2 for fixed and mobile services. 
It also favors the conclusion that an 
exclusive allocation for land mobile 
services in the 1,7I0OMHz-to-2,500MHz 
band is not in the best interest of the 
United States. 

In other opposition, the UTC contests 
an allocation for a Broadcasting-Satellite 
Service (BBS). The council favors a 
reallocation of the UHF-TV spectrum. 


Grounding 
& 


Lightning 
Solutions 


39 POWER 
TO 480 VAC 


GAS TUBES 
TO 100 KA 


VIDEO & 


TUTORIAL BOOK TWISTED PAIR 


Over 450 Models 
200 Stocked 


Customization 
available. 


COPPER STRAPS 


COAX TO 6 GHz cast 8 wee 


STRIKE COUNTERS 
TOWER/POWER/PHONE 


CHEMICAL 
GROUND SYSTEMS 


4 TO 23 GHz MICROWAVE 


DOWNCONVERTERS T-1 (TO DS-3 RATES) 


LAN/VIDEO ENTRANCE PANELS 


“To Keep YOU Communicating... 
We Changed BLITZ To BLISS” 


KPolyPhaser}] 


P.O. Box 9000 - 2225 Park Place 
Minden, NV 89423-9000 
(800) 325-7170 
(702) 782-2511 Fax: (702) 782-4476 
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Tekk forms data division 

Tekk, Kansas City, has formed Tekk 
Data Division. The formation marks 
Tekk’s entry into data communications 
products. The company plans to unveil 
telemetry radios and a data 4,800 baud 
polling system, A 4,800 baud-9,600 
baud stand-alone modem for use with 
radios will be available soon. 


RF Industries commences 
‘character’ ad campaign 

RF Industries, San Diego, has imple- 
mented an advertising campaign that 
features “Professor Connector” as the 
spokesman for the coaxial connector di- 
vision of the company and “Link the 
Cat” as the representative of the Neu- 
link telemetry division. 


Consumers laud GE cellular phones 


Financial World magazine readers 
have selected GE cellular phones man- 
ufactured by Ericsson GE Mobile Com- 
munications, Lynchburg, VA, as the 
“best” in the magazine’s annual “Best 


of Everything” survey. Approximately 
500,000 readers were asked to rate their 
choices of top brand names products by 
indicating the best and worst quality of 
the goods or services. 


De CONVERTER 


NEWMAR is serious about DC Converter reliability because we know 
your mobile radio system depends on it. That's why we use semi- 
conductors that withstand up to 100% more power than required by 
normal operation, and why a corrosion resistant coating is applied 
to all printed circuit boards. Then we encase the circuitry in a rgged 
heat sink chassis where it stays cool under high loads and survives 
the high vibration of rigorous off-road operation. 


When you need a DC Converter to power radios on heavy equipment, 
get serious about reliability, get a NEWMAR. 


Call 1-800-854-3906 for our complete 


product catalog. 


PacTel restructures, 
increases wireless focus 

PacTel, San Francisco, is placing a 
greater focus on its wireless communi- 
cations business and has reorganized its 
operations with personnel changes. The 
move wil] reduce overhead, as well as 
place a larger emphasis on wireless 
communications. PacTel is the holding 
company for PacTel Cellular, PacTel 
Paging, PacTel Cable, PacTel Teletrac, 
PacTe! Business Systems, PacTel 
Properties and Pacific Telesis Interna- 
tional. 


Subscriber Computing nets 
license pact with PageNet 

Subscriber Computing, Irvine, CA, 
and Paging Network, Plano, TX, have 
reached a software license agreement 
that allows PageNet to use Subscriber 
Computing’s Paging Resource Manag- 
er system to support its personal pag- 
ing operations nationwide. 

The system will be installed at Page- 
Net’s integrated software modules, ter- 
minal interfaces and voice mail termi- 
nals. PageNet is the second largest radio 
common carrier in the United States 
with more than 500,000 pagers in use 
nationwide. 


Motorola hand-held reaps 
second Japanese award 
Motorola's MicroTAC cellular tele- 
phone has received the Japanese 1990 
Ministry of International Trade and In- 
dustry Award for foreign good product 


design. Motorola, Schaumburg, IL, 
previously won Japanese recognition for 
its hand-held. 


J Ta 
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P.O. BOX 1306, NEWPORT BEACH, CA 92663 (714) 751-0488 FAX # 714-957-1621 
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data communications 


“Data Communications Systems, A 
Non-Technical Introduction” is a three- 
day seminar offered by the Center for 
Advanced Professional Development, 
Santa Ana, CA. The seminar covers de- 
veloping, using and evaluating a data 
communications system. 

The registration fee is $795, which in- 
cludes the course workbook, and mul- 
tiple registration discounts apply. For 
registration or more information on 
seminar dates and locations, contact the 
center at 714-261-0240, 


* Interference Location 
* Stuck Microphones 
x Cable TV Leaks 

* ELT Search & Rescue 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler 
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 
to 1 GHz. Call or write for details. 


PO. Box 31819 (602) 488-9755 
DOPPLER SYSTEMS, INC. picenix, AZ 85046 FAX (602) 488-1295 
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O’Connell returns 
to Scientific Dimensions 

Joe O'Connell Sr. has come out of 
retirement to return to Scientific Dimen- 
sions, Albuquerque, NM, as a consul- 
tant for the company’s research, new 
product development and engineering 
division. In 1984, he sold the company 
to his son, Joe O'Connell Jr. The fol- 
lowing year he sold his precision 
sheetmetal facility and retired. 

“Retirement is not what it is cracked 
up to be’ O'Connell said. “Work is ful- 
filling. I derive more pleasure from 
creating and problem-solving than play- 
ing golf and traveling to the Caribbean.” 

O'Connell has developed four new 
products that were introduced in March: 
a mobile data terminal mount; a univer- 
sal transportable phone mount, a facsi- 
mile machine mount; and a laptop com- 
puter mount. 


Antenna Specialists acquires 
interest in electronics firm 

Antenna Specialists, Cleveland, has 
acquired a majority interest in Grayson 
Electronics, which will operate as an in- 
dependent subsidiary. Grayson designs 
900MHz transmitters and receivers, lin- 
ear RF power amplifiers and pre-amps, 
mobile and portable repeater systems, 
and tone signaling devices. 


Glenayre Electronics opens 
Voice Systems Division 
Glenayre Electronics, Vancouver, 
British Columbia, has formed a Voice 
Systems Division to develop, market 
and service voice processing products 
manufactured by the company. The di- 
vision will be based in Atlanta, current- 
ly the home of the company’s Glenayre- 
Atlanta operation. Dan Case has been 
named senior vice president and general 
manager of the new division. 


Power Pak names 
Midwest representative 

Power Pak, Morton Grove, IL, has 
selected Spectrum Sales to handle sales 
in Iowa, Kansas, Nebraska, Missouri 
and southern Illinois. The company has 
two offices: 3879 W. 95th St., Overland 
Park, KS 66206; and 47 Village Square 
Center, Ste. 43, Hazelwood, MO 63042. 


Seiko invests in wristwatch pager company 


Seiko has agreed to defer about $2 
million in debt plus interest for AT&E, 
San Francisco, developer of the Recep- 
tor wristwatch pager. In January, AT&E 
released 40% of its workforce. Most of 
the layoffs occurred at AT&E Labora- 
tories in Portland. Previous layoffs oc- 
curred in October. 


It is reported that, under the agree- 
ment, Seiko has an exclusive right to 
manufacture and distribute the Recep- 
tor wristwatch pager under its own 
name in Asia and a non-exclusive right 
to distribute pagers in the United States. 

The agreement includes a $5 million 


loan. Pang 


SELECTONE MEETS THE CHALLENGE OF 


MODEL ST-150 DCS/CTCSS ENCODER/DECODER 
Now, for the first time, Selectone offers both CTCSS and DCS (Digital Coded Squelch) in a single, mini- 


ature board. Check these extra features: 


@ Measures 1.68”L x 0.85”W x 0.20°H 


@ Compatible with DCS, CTCSS and 
non-standard CTCSS Tones 


@ Time-put-Timer (TOT) with alert tone 


= Busy Channel Lockout 

@ Exclusive *‘memorizer’’ programming 

® Designed for portable afd mobile 
applications Ps 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


Selectone 


SELECTONE CORPORATION - 
23278 BERNHARDT ST., HAYWARD, CA 94545 
PHONE: (415) 887-1950 FAX: (415) 887-4011 
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Council begins planning for technician recognition program 
Clark Hinds, a member of the Associ--_ Zs acer Customer-supplier alignment is 


ation of Communications Technicians 
(ACT) volunteer leadership council, 
said the council has begun a process that 
is expected to establish a technician 
recognition program. 

He said Federal Express, where he 
works as the senior manager of the Tel- 
ecommunications Repair Center in 
Memphis has a recognition program for 
its service technicians. The company 


a model for the ACT recognition 
program. 

“We look at performance, profession- 
alism, customer satisfaction, asset man- 


agement and teamwork,’’ Hinds said. TEST DATES 
“We break down each element into in- a asda 
dividual criteria. The key thing we are May 17 and 18 


looking for is that the performance and 
the customer satisfaction be verifiable. 
I would like to hear from the customer 
base instead of just the employee's man- 


Information 


“Technician certification examinations 
: ; ; | will be offered at 120 sites In 43 states 
has permitted him to use its program as on the following schedule: 


June 28 and 29 


critical for any type of service op- 
eration.” 

Among other issues being considered 
are how often to make the award and 
when to begin the program. 


For information about ACT and techni- 
cian certification, call 800-759- 0300. 
Ask for ‘technician services.’ 


Membership growth 

The technician recognition program 
is one of several items the council is 
considering as part of efforts to increase 
the association membership. 

“We had discussed the possibility of 
student memberships,’ Hinds said, “but 
there were some financial questions to 


REGISTRATION _—_—-be answered. Student memberships are 
DEADLINE | a good way to bring new people into the 
organization.” 
April 12 ° ar) 
May 24 


UNBEATABLE SERVICE 


THE 
PRODUCT LINE SPEAKS FOR ITSELF 


PRODUCT MANUFACTURER 
AMPLIFIERS DECIBEL @ TPL@TRILECTRIC 
ANTENNA & ANTEK@CENTURION® CUSHCRAFT 
LIGHTNING DECIBEL @ MAXRAD@POLYPHASER 


ROHN@TELEWAVE 


BATTERIES/CHARGERS 
& ELIMINATORS 


ALEXANDER@CENTURION®TCI@VIDCOM 


CABLE & CONNECTORS 


ANOREW @3ELDEN@CAMBAIOGE 
FRFI@ULTRA-LINK 


POWER SUPPLIES 


ASTRON®@DECIBEL 


SIGNALLING & 
INTERCONNECT 


CPI@CES@CSI@SELECTONE 


RADIO & ACCESSORIES 


GAMBER JOHNSON@LEATHERSMITH 
MOTOROLA R-NET@PANAVISE 
TELEX-MAGNUM@TYTON TIES 
UNITED COMMUNICATIONS 


TEST EQUIPMENT 


BIRD@DECIBEL@GOLDSTAR@:FR 
PROM ERASE @TELEWAVE 


| » 
Sa primus 
ELECTRONICS CORPORATION 

18424 SOUTH I-55 WEST FRONTAGE ROAD, JOLIET, IL 60435 
ILLINOIS 800-892-1413 NATIONWIDE 800-435-1636 

TOLL FREE FAX 800-767-7605 
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WIRELESS TELEPHONE 


EXTEND Pho 
revePvone QTAPhONe-++ 
PERFECT FOR: 


¢ Emergency or temporary service 
© Permanent rural service 

¢ Oil and mineral exploration 
FEATURING: 

¢ Up to 120 Km range 
¢ Voice, Fax or data © 
© 2 or 4 wire circuit 


¢ VHF, UHF or 
800 MHz 


° 12 volt or —48 volt - 
* Simple installation <. 
¢ Now in use by many aeHINE companies 
e Excellent voice quality 


CALL OR WRITE FOR A FREE BROCHURE! 
800-283-6006 Carlson Communications, Inc. 
707-923-2911 655 Redwood Drive 

FAX 707-923-2655 Garberville, CA 95440 
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Fleet Call obtains OK to build SMR system under present rules 


Most of Fleet Call's proposal to waive 
certain FCC rules to construct low- 
power, multisite digital radio commu- 
nications facilities on channels in the six 
largest U.S. markets has been denied as 
unnecessary by the commission. The 
FCC ruled that current regulations al- 
low Fleet Call to carry out its plan. The 
enhanced specialized mobile radio serv- 
ice (ESMR) proposal had been pending 
at the FCC since April 1990, and the 
SMR community, as well as the entire 
land mobile communications industry, 
had waited anxiously for its outcome. 

The cellular telephone industry’s op- 
position to the waiver request had at- 
tracted Congressional support. But the 
opposition is undermined by the FCC 
decision. Waiver grants and rulemaking 
proceedings can be protested, delayed 
and perhaps defeated, but it is much 
more difficult to block an endeavor per- 
mitted under current rules. 

In the action, the FCC granted Fleet 
Call a waiver for a five-year construc- 
tion period; the rules stipulate a one- 
year time frame. Fleet Call had not re- 
quested a waiver on the one-year con- 
struction period, but the FCC deemed 
it necessary, contending that sizable, 
sophisticated systems cannot be con- 
structed in a year. 

A blanket license for each of the in- 
dividual wide-area systems in New 
York, Los Angeles, Chicago, San Fran- 
cisco, Dallas and Houston was denied 
by the commission, Fleet Call made 100 
acquisitions in these six markets and 
owns and operates approximately 1,700 
channels at 800MHz and 400 channels 
at 900MHz. 

“The FCC rules do not restrict how 
many SMR frequencies you have once 
you meet certain basic loading criteria,” 
said Morgan O'Brien, chairman of Fleet 
Call, Bloomington, NJ, at a fall meet- 
ing. ‘Our observation in 1987 was that 
in these markets, which are the most 
heavily congested, the opportunity was 
right for consolidation.” 

The system will incorporate high- 
speed digital transmission, frequency re- 
use, multiple low-power stations and 
other technologies. “At present, there 
are in excess of I-million units operat- 
ing on SMR services nationwide, most- 


ly in the 800MHz band,” O'Brien 
continued. 

One of the requests Flect Call was de- 
nied involved a waiver of the prohibi- 
tion of short-spaced SMR base stations 
within 70 miles of each other. The com- 
mission will continue to require a waiv- 
er request with enginecring data, or at 


least for now. Interestingly enough, the 
commission is considering an amend- 
ment to its rules to permit short-spaced 
base stations within 70 miles of each 
other on the basis of an engineering 
demonstration that there would be no in- 
terference. A waiver request would be 
unnecessary. 


Take Your Hands Off Your Radio! 


Maximize your performance with the ease and 
comfort of hands-free radio operation! DTC's 
advanced line of communication accessories 
are built to perform in the toughest conditions. 
Experience Engineering Excellence! 


6A Lyberty Way 


Westford MA 01886 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


Phone (508) 692-5434 
FAX (508) 692-9165 


Toll Free 1-800-233-8639 
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Studies, applications, legislation affect spectrum availability 


Several proceedings taking place in 
Washington, DC, will affect spectrum 
availability in 1991 and beyond, Clifford 
Bean told an audience at a trade associ- 
ation meeting near Tampa, FL. Bean is 
a director of Arthur D. Little, a Cam- 
bridge, MA, consulting business. 

Among the proceedings are: 


© NTIA study. “‘The National Tele- 
communications and Information Agen- 
cy Spectrum requirements study exa- 
mines all society’s needs for radio 
spectrum to meet the future communi- 
cation needs of the entire U.S. public.” 

© WARC °92. “The coming 1992 
World Administrative Radio Conference 


signals a reconsideration of global spec- 
trum allocations and the positions that 
the United States will take as a part of 
the North and South American region 
with respect to other regions of the 
world,” Bean said. “The conference 
needs to hear a strong, articulate voice 
that presents the top priority needs of 


the U.S. public. Preparations going on 
now will influence in the long term how 
certain allocations will be made in the 
short term in the context of these prepa- 
rations.” 

© Dingell Bill. “If the 200MHz that 
is being considered or if any portion of 
that spectrum gets allocated to land mo- 
bile services, it certainly will provide 
new opportunities.” (The “Dingell Bill” 
is HR 2965, introduced by Rep. John 
Dingell [D-MI].) 

* PCN applications. “We now are 
seeing a large number of so-called PCN 
applications. Some of them are called 
CT-2, (second-generation cordless tel- 
ephone), modeled after European 
licenses granted,’ according to Bean. 
“We're also seeing other personal com- 
munications network applications vying 
for radio spectrum space with some 
receiving licenses for experimental 
operations,” 

* HDTV. “A number of high- 
definition TV initiatives are in prog- 
ress,’ Bean said. ‘These initiatives well 
could chew up large chunks of radio 
spectrum if successfully promulgated.” 

* Air-to-ground. “Some actions have 
been taken with respect to granting mul- 
tiple air-to-ground licenses, indicating 
the commission's interest in encourag- 
ing competition in the mobile commu- 
nications marketplace,” Bean said. 


LOCK IN 
SECURITY 
...AND NR 
SAVINGS “ 


WHILE SUPPLIES LAST 

Order a Super Slide Quick Disconnect Mount. 
Get its Key Lock Option at No Extra Cost! 
HERE’S WHAT YOU GET 


FLEXIBILITY - You can choose whether to remove 
your radio or lock it safely in place in your vehicle. 


EASE - One-touch fingertip locking. The lock is built into the vehicle 
base, so the radio key can stay with your vehicle keys. 


STRENGTH - Better than steel. Rugged, precision molded components 
are self-aligning, self-lubricating. Won't bind, stick, or rust. 


AND - Super Slide is backed by our No Nonsense 2-year Warranty! 


Limited Production Run 
Orders Being Accepted Now <& 
Delivery Begins May 1 —— 
CALL 1-800-456-6868 NOW “« a” 
Ask for Allocations Desk 


Gamneer-cOoxnson 


Service & Solutions 
801 Francis Street, Stevens Point, Wisconsin 54481 


ATA Services wins contract 
to offer FCC database access 
Under terms of a contract with the 
FCC, ATA Services has become the 
sole provider of on-line access for por- 
tions of the non-government Master Fre- 
quency Database. A subscriber informa- 
tion package may be requested by 
telephone or mail from ATA’s client 
services manager, Sue Czarnetzky. ATA 
Services 1s at 2200 Mill Road, Alexan- 
dria, VA 22314; phone: 703-838-1901. 


voy 
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Laser printer produces radio license documents 


The FCC has upgraded the printing 
of radio licenses with the use of a laser 
printer. Previously, licenses were print- 
ed through carbon paper in sealed enve- 
lopes, a process that sometimes pro- 
duced smudged type, making the 
document illegible. 

The new license documents boast a 
crisp, clear print. 


struction Lighting Specifications For 
Antenna Structures,’ Form 715, “‘Ob- 
struction Marking and Lighting Specifi- 
cations for Antenna Structures” and 
license conditions and administrative 
notes. 

FCC Private Radio Bureau chief 
Ralph A. Haller displayed samples of 
the previous and current license docu- 


Along with land mobile radio ments at a trade association meeting in 
licenses, the FCC is enclosing copies of | October. 
FCC Form 715A, “High Intensity Ob- 


FCC Private Radio Bureau chief Ralph A. Haller displays a carbon-printed land mobile 
radio license that was damaged in mailing and returned to the commission. Printing 
was done through a sealed envelope, blurring the lettering. 


Haller shows one of the new laser-printed licenses, Laser-printing produces clear, crisp 
type that improves legibility and avoids carbon smudges that handling sometimes 
caused with the previous printing method. a, 
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N ew products 


Readers’ choice 


Of all the new products and services 
in the August 1990 issue, the ones 
reprinted here generated the most 
reader requests for additional informa- 
tion, If you missed them the first time, 
here is your opportunity to acquire 
more information on them: Just circle 
the corresponding Fast Fact Card 
number on the card found in the back 
of this issue and mail the card to us. 


A Better Value.... 
A Better Case 


With performance features that 


_ sell themselves 


Y 


i) Inner flap protects stitching and 


extends life 


Recessed, washer-backed rivets 
hold fast and will not scratch 


the unit 


— ® Nylon thread; stronger 
t and more resilient 
than cotton 
a? Stainless steel rivets, 
t tough to corrode 


Millions Sold Worldwide 


Start Carrying Quality Today 
Call 1-800-334-4884 


A.W. ENTERPRISE 


6543 S. Laramie Ave. 
Bedford Park, IL 60638 
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Simulcast controller makes 
maintenance automatic 


The SimulComm system controller 
provides automatic frequency locking, 
over-the-air optimal phase delay and 
audio gain, and automatic transmitter 
alarms for simulcast paging, two-way 
radio and mobile radio systems. The 
controller is available from Glenayre 
and controls as many as 255 transmit- 
ters in as many as 255 zones. Trans- 
mitter site alarms are reported to an 
operator console via alpha page. 
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am HOT AIR TOOLS 


ESD SAFE 


de-soldering and 
soldering with the 
labor ‘S’ HOT AIR 


Rechargeable battery packs 
increase portable talk time 

Power Up battery packs increase 
talk time for cellular portable tele- 
phones as much as 30% over other: 
batteries similar in size. Model 
MBP100 offers 7.5V and 1,100mAh. 
Model MBP2200 is rated 7.5V and 
2,200mAh. The Ora Electronics 
NiCd battery packs fit Motorola 
8000/9000 series portables. Packs for 
other models are available. 
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leister . 
TOOL 


TRAINING VIDEO AVAILABLE 


Electronic Temperature Adjustment from 
682-1 2022 F. Air volume adjustment frorn 
0-150 litres per minute. 


For acing and de-soldering of all SMD 
and thru hole 


OVER 500 NOZZLES AVAILABLE 


components. 


ASK FOR FREE BROCHURE MQ233, 


brian r. white co., inc. 


313 HENRY STATION ROAD 
UKIAH, CA 95482 
FARMINGDALE, NJ 07727 


DISTRIBUTOR INQUIRIES WELCOMED 


ees 462-9795 
908) 938-2700 
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Wireless earphone suits 
covert operations 

The Collarset communications unit 
from Television Equipment Associ- 
ates provides covert communications 
between undercover officers. Compo- 
nents include a mic that installs under 
a user’s shirt or collar; a wireless re- 
ceiver earphone that inserts into the 
user’s ear canal; a PTT switch that fits 
in a pocket; and a connector that plugs 
into the user’s radio. The unit is easy 
to install. 
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Mounting head fits 
Grid 1500 laptop computer 
Gamber-Johnson’s DS-15 mount 
head is designed to fit the Grid 1500 se- 
rics laptop computers and fits any of the 
company’s DS modular mount bases. It 
includes a sliding drawer movement 
with a handle for quick installation and 
removal. A key lock on the drawer is 
standard, and tamper-resistant hardware 
is optional. 
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Station encoders include 
transmit indicators 


Station encoders from CPI Commu- 
nications have sloped fronts for easy 
key identification, non-skid rubber feet 
and transmit indicators. Models include 
the 780-SE DTMF encoder and model 
765/766-SE 2,805Hz/1,500Hz pulse en- 
coders in a station type housing. The 
pulse versions offer lOpps encoding, 16- 
digit memory, last-number redial and 
relay keeping. 
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PROVEN PERFORMERS - ECONOMY PRICED 


Rural Telephone System 
Provides Wireless 
Phone Service 


phone set bell. 
repeater system. 


Model RTS-25 $499.00 


DATA 
SIGNAL 


INCORPORATED 


Low-cost alter- 
native to wire- 

po line service. 
Provides full-duplex remote telephone 
service compatible with DTMF or rotary 
exchanges. The remote terminal provides 
ring voltage to activate any standard tele- 
Plugs into virtually any 


CATA WONAL, ING 


Automatic Morse Code 
Identifier and Site Monitor 


ee 
il u 7 
e*eee o am-700 
= —~ Cw CONE ete wanes 


Microcomputer-controlled and totally field program- 
mable, including the ID and all timing parameters. 
Provides inhibit inputs and an inhibit-release delay 
to prevent traffic interference. Meets all FCC re- 
quirements. The site monitor feature enables up to 
six site functions to be continuously monitored and 


to provide status information to a remote decoder. 


2403 Commerce Lane 
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Model ID/SM-700 


$159.00 


Telephone: 912-883-4703 
Albany, Georgia 31708 Toll Free: 800-652-9296 
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Alexander produces the 
most complete line of 
replacement batteries 

lor today’s portable 
COMMUNICALONS 
CQUIPMENE Ine lucling 
models tram Motorola, 
GL, loom, Shimwva and 
Standard radios, 


TUNE IN TO ALEXANDER 


GET A CLEAR PICTURE OF: 
QUALITY Alexander Batteries quality is unsurpassed. 
Sanvo and Panasonic cells are used for proven per- 


formance and superion talk times 

COMPATIBILITY Batteries and battery eliminators 
trom Alexander are precision-matched for color, 
texture anc tit 

COMMITMENT Commitment to research and 
development and rigid quality control standards keep 
us on the leading ede of the communications battery 
inclustry. 

SERVICE Alexander products aro backed by a full one 
year warranty on parts and labor and a 30-day meney- 
back guaranice thal Alexander products will five up to 
your customers’ specii ations, 

DELIVERY With the largest distribution network and 
inventory in cellular and communication batteries, 


Alexander Batteries Can be wherever you are - 
invone day 


With these features and competitive pricing. 
an Alexander battery prograna is clearly the one for 
vou. Here's one more reason 


A SPECIAL DEALER OFFER 


Purchase $500 of Alexander two-way or cellular 
batteries and receive this FREE portable TY. 
Manulaclurer’s suggested retail price — $169.95, 


The Bentley as advertised in major newspapers and 

Deluxe 4.5” magazines across the county, 

Portable TV Vabd oniorders ecenmerl prin to May 47, PU, While quantities lest 
Some restcn tions cnak apply Must aenben this aed when placing order 

es 


Compact design, 
Weiphs just three pounds 800-247-1 821 
Uses 9 “DD” cell batteries 
(included, 

82-channel recemer 
VHE/UHE cloctronic tuner 
Eight-sec tion antenna 


Built-in tinted sunscreen 
and sunshade. 


P.O). Box 1508 Mason City. lowa JO40T 315/423-8955 
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New products 


Wideband portables enat 
16 or 99 channels 


Two rugged wideband portables 
military specs 810C and D. The } 
Jand LMR radios, model 70-195 ° 
and model 70-295 UHF, come w 
600mAh battery, and RF output p 
is SW, switchable to 2W. Channe 
pacity is 16 or 99 channels, prog 
mable by group. CTCSS and DC: 
built in and programmable by che 
at random. 
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BETRS repeater system 
provides 77dB gain 


The SFR-450 BETRS repeater sy: 
provides 77dB gain across a 670 
bandwidth and amplifies all 26 av: 
ble channels. Typical coverage for 
Peninsula Engineering Group rep 
er is 5 miles to 7 miles. The repe 


system includes alarm circuitry, 6( 
power consumption and all-weatl 
housings. 
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When we talked to technicians about service monitors, 
they told us they were too busy to talk. 


Now, the new HP 8920A 
solves test problems in less 
time, so you have more. 


In radio testing, you have to work 
fast to keep up. And when it comes 
to working fast, the new HP 8920A 
RF Communications Test Set can 
put you way ahead. At a very 
affordable price. 

[t's ready to go when you are. Just 
connect your AM, FM, SSB or cellular 
radio to the HP 8920A to get receiver 
results. Push the TX key to automati- 
cally tune and measure transmitter 
frequency, power, deviation and 
audio power. Push another key for 
full duplex measurements. 


And it goes wherever you need 

it. At only 35 pounds, the HP 89204 
has all the precision trouble- 
shooting tools you need in the shop 
or field. That includes an oscillo- 
scope, duplex signal generator, AC/ 
DC voltmeter and optional signal- 
ing encoder/decoder. You can add 

a spectrum analyzer with built-in 
tracking generator and RF probe to 
make short work of hard problems. 
And a built-in controller lets you 
automate routine tasks. 

So, if test problems are tying you 
up, talk to HP. Call 1-800-752-0900, 
and ask for Ext. 2149. We'll send 
you a free video that shows how 
fast the HP 8920A can give you 
more time, 


There is a better way. 


w/e HEWLETT 
G PACKARD 


199), Howlecr Packard Company TMSPK UM: MRT 
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New products 


Core-filled mount shaft 
supports heavier devices 


VHF mobile covers 24MHz frequency range 


Model 70-1336 wideband FM mobile 
from Midland LMR offers adjustable 
output power of 15W to 30W. The VHF 
mobile covers a 24MHz frequency 
range at full rated specs without retun- 
ing. Features include built-in CTCSS 
and DCS, which are programmable by 
channel at random: and die-cast chassis. 
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Relay panel consolidates public safety mobile functions 


The ARP 1187 relay panel from Inte- 
grated Communications suits public 
safety mobile installations for contro] of 
commonly used functions. The relay 
consolidates as many as eight relays on 
a pe board. Features include on-board 
surge and spike protection, flexible wir- 
ing options, on-board fusing, horn 
transfer capability and field-adjustable 
relay contacts. 
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Flex and swivel mounts from SMC 
Electro-Mount come with an optional 
core-filled shaft for more sturdy con- 
struction to support heavier communi- 
cations equipment. The mounts come 
with allen screw or T-knob fasteners. 
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NEW EAGLE SUPERLITE HEADSET 


BONE VIBRATION TECHNOLOGY 


Post your site 


One of the most important ingredients in interfer- 
ence control is ‘‘site identification.” 


Don't be 
fooled by 
In-ear products 
claiming to 


Only authentic 
bone vibratin 
headsets sen 
and receive 
work by bone radio signals 
conduction-- through your 
New Eagle . facial bones- 
roducts are not through 
your ear canal. 


The day may come when an interference source 
is traced to your antenna site. Site interference rare- 
ly is intentional. Such interference may stem from 
intermodulation products and spurious emissions. 


he world's 
only true 

bone vibrating 
headsets! 


When interference happens, the fix may be vital to 
preserving life and property. Rapid access to your 
site may be crucial. 


HIGH QUALITY two-way radio headset communication via bone - 
vibrations. E 


GREATLY INCREASED USER SAFETY-- With nothing in or over 
either ear, user can remain alert to danger while maintaining 
two-way radio contact. 


Responsible action on your part, now, before inter- 
ference happens at your site, may make a critical 
difference. 


NO uncomfortable, unsanitary hardware inside the ear canal; 
nothing worn over the outer ear; no throat microphone or boom 
microphone. 


CAN be used with in-ear hearing protectors 


LIGHTWEIGHT and comfortable--does not cause user fatigue like 


in-ear and over-ear products. 
DOES NOT transmit background noise 
NUMEROUS headset models, options, and accessories. 


THE WORLD'S FIRST bone vibration headset that works, and it 
works very well! 


NEW EAGLE COMMUNICATIONS 
THE NEW INNOVATION LEADER OF THE HEADSET INDUSTRY 


201 Railroad Street, Silver Lake. KS 66539 (913) 582-5823 
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You can help. Post your site manager’s name and 
24-hour phone number at the controlled access to 
your site. Do it now. 


A public service from 


Technology 


Mobile data terminals 
contain 8-line screen 

The 7100 series of mobile data termi- 
nals from Mobile Data International 
offer an eight-line by 40-character LCD 
screen with an adjustable viewing an- 
gle. Model 7100-11D has a dispatch key- 
board with large keys. Model 7100-LIFK 
can be configured with a user- 
programmable QWERTY keyboard. 
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Service management system 
tracks contracts, profits 
Version 6.0 of C$ervice service man- 
agement system provides invoicing, ac- 
counts receivable, inventory world ticket 
tracking, technician productivity, main- 
tenance contract tracking, profitability 
tracking and equipment service history. 
The America West Communications 
& Electronics software includes reports 
available such as period billing, sales tax 
collections and open work ticket list. 
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When you need 
an economical, 
high-performance 
telephone 
interconnect... 
Zetron gives 

you a hand. 


The Model 30 WORLDPATCH from Zetron offers big telephone 


Upgraded analysis software accepts English, metric input 


CommShop range analysis software 
upgraded version 2.5 enables inter- 
modulation predictions from a 300 fre- 
quency look-up table. The DirectComm 
enhanced software accepts English or 
metric distances as input and output. 
The range analysis software provides 
real world compensation to terrain clas- 
Sifications. 
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Transmission line protector tolerates 100kA surge current 


High-powered series of lightning and 
EMP protection devices from Poly- 
Phaser boast rugged construction for 
hard transmission line protection. The 
protector incorporates fast turn on and 
high turn-off. The protector handles 
100kA surge current. It comes in 7/s- 
inch, 15-inch and 3%/s-inch EIA 
flanges. 
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interconnect capability in a small package. Quick, easy installation, 
Zetron quality performance, and simple programming combine to make 
the Model 30 the best value in low cost telephone interconnects. So, the 
next time you need a telephone interconnect for use with in-plant 
systems, control stations operating through repeaters, or wide 

area single user systems, order the Zetron Model 30. 


Zetron sets the pace with the finest 
in communications signaling products. 


Circle (90) on Fast Fact Card 


ZETRON 


12335 134th Ct. NE. 
Phone: (206) 820-6363 


Redmond WA 98052 
Fax: (206) 820-7031 
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New products 


Low-profile cellular antenna Mobile radio modem supports data at 4,800bps 
features magnet mount 

A low-profile, magnet-mount cellular 
antenna is available from Mobile Mark. 
The antenna includes an enclosed phas- 
ing coil on its whip and a plastic-covered 
magnet case. The portable antenna is 
lightweight and comes in a black finish. 


The enhanced MRM mobile radio 
modem from Dataradio works with E. 
F. Johnson's trunked radio system and 
provides data transmission speeds to 
4.800bps. The radio modem employs 
forward error correction. 

Circle (300) on Fast Fact Card 


Analog-digital scope uses display, reference memories 


Model 3100D 100MHz analog-digital 
oscilloscope offers autoranging, 4K 
memories for display and reference stor- 
age: CRT readouts with cursors of volt- 
age, time. frequency, phase and ratios 
for voltage: and selectable averaging 
from 2 bits to 256 bits. The Leader In- 
struments scope incorporates a dual 
time base with calibrated delayed sweep 
and alternate sweep; roll mode and trig- 
ger; and a universal power supply for 
90Vac to 250Vac. 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 


prance nr ttn ~~, ®40to 1000 Mhz tuned to your frequency 
wns *5 large helical resonators 
®Very high rejection 
*Low noise—high overload resistance 
°8 db gain—ultimate rejection )80 db 
*GaAs fet option (above 200 Mhz) 
ina ‘i «Cast aluminum enclosure 
Typical rejection: eN, BNC, and SO239 connector options 
+600Khz @ 145 Mhz: 28db 
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) +20Mhz @ 800 Mhz: 65db 
+ 5 Mhz @ 450 Mhz: 50db(60db GaAs) +20Mhz @ 950 Mhz: 70db 


*Up to 8 EPROM programmed messages 

*Adjustable audio, speed & interval timer 

eID over voice inhibit” 

Low power option 

Modular design : 

«Message selection via binary inpult— =a ; "Age ue 

TTL levels B 5 ; ae iS aie 6 4 bi 

Size: 2.7 x 2.6 x 0.7” oa 

The |D-28 provides required station identification without troublesome PHOTOCOMM ? INC. 

diode programming. The ‘ID over voice inhibit” circuitry allows for cour- PHOTOVOLTAIC, SALES, ENGINEERING, INDUSTRIAL DIVISION 

teous operation by not allowing an !D until the next squelch closing. AND DESIGN TO SERVICE ALL YOUR 9850-4 WEST GIRTON DRIVE 
: : ria REMOTE ELECTRICAL ENERGY NEEDS, LAKEWOOD, CO 80227 

ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95 WORLDWIDE INSTALLATION. penta een 


GLB ELECTRONICS, INC. ee Fax 03 Bt 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to4 
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Unit transmits messages 
to fax, paging systems 


Pagentry telecommunications device 
from Real Time Strategies transmits al- 
phanumeric messages to paging systems 
and facsimile machines. The unit offers 
storage of pager access codes, paging 
terminal telephone number, fax unit tel- 
ephone number and general informa- 
tion, Other features include a five- 
function calculator; group calling capa- 
bility; time-of-day clock and calendar; 
canned alphanumeric messages; and an 
alarm clock and reminder capabilities. 
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Two modules enhance billing, management software 


Carrier management software for bill- 
ing. inventory and switch terminal in- 
terfaces of mobile communications car- 
riers from Subseriber Computing 
includes fax and Touch-Tone modules. 
The FaxMax module enables a carrier 


to send monthly invoices to accounts au- 

tomatically via fax. The TouchTalk 

module allows customer to use a Touch- 

Tone telephone to access account infor- 

mation on a 24-hour-a-day basis. 
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UHF mobiles permit programmable RF output 


Model 70-1595 under-dash mobile 
and model 70-1695 remote-mount mo- 
bile cover 406MHz to 430MHz or 
450MHz to 470MHz without retuning. 
The Midland LMR mobiles offer pro- 
grammable RF output from 50W to 
100W. The units feature a 22-channel 
capability, which is expandable to 99 
channels with a plug-in module. Other 
features include dual-priority  fast- 
channel scan, and CTCSS and DCS 
with standard codes, programmable by 
channel. The mobiles have built-in data 
ports and have die-cast chassis. They 


ii 


\ 
4 wim 
we 


meet military specs 810C and D. 
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NNEC-TEL * 


Remote 


Northern Controls & Cammunications 


CONNEG-TEL ” 


POWER 
} = ACK "> cos prT 


ontrols & Comeunicanons 


Northern C 


FEATURE-PACKED 
REMOTE : $329.00 Dealer net 


¥ ADVANCED DTMF DECODER / ENCODER (Std.} 

/ OPTION "C" CTCSS DECODER ALL 38 TONES 

/ OPTION “E” EXTERNAL I/O DECODE & GE TRUNKING 

/ OVER-THE-AIR DISABLE / ENABLE WITH TRANSPOND 

¥ “MONITOR LOCK"® 

¥ CTCSS ENCODE ALL 38 TONES 

¥ AUTO DTMF ANI CONNECT / DISCONNECT (8 DIGIT) 

¥ INTERNAL RING GENERATOR & SUPERVISION TONES 

/ SELF TEST FUNCTIONS & 1000 HTZ. TONE GENERATOR 
/ OPERATES ALL STANDARD TELEPHONE EQUIPMENT 


/ 13 PROGRAMMABLE FUNCTIONS / NON VOLATILE MEMORY 


¥ LOW POWER...LESS THAN 45 MA IN STANDBY 


Remote: Provides a standard RJ-11 input/output to a full duplex 
radio allowing the use of standard telephone equipment, FAX 
machines, answering machines, modems and cordless telephones 
on the radio system. The Remote can operate on any multi-user 
interconnect system with DTMF signaling, directly with another 
Remote for direct ring radio links or with the BASE. 


Base: Provides a standard telephone interconnect to remote or 
mobile locations where phone lines are not available, the unit 
operates as a line extender for Rural applications or it can be 
programmed to selectively call any of three individual REMOTES. 


BASE: $349.00 Dealer net 


“ PROGRAMMABLE CWID & INTERVAL TIMER 

/ EASY INTERFACE & SETUP 

¥ FULL OR HALF DUPLEX 

¥ ANI VALIDATION FOR ACCESS 

¥ CTCSS ENCODE PER USER 

¥ DTMF OR CTCSS SELECTIVE SIGNALING 

¥ LINE EXTENDER OR AUTO CALL MODE #0 

¥ AUTO ANSWER WITH SELECTIVE CALL OUT MODE #1 
#/ REGENERATED DTMF OR PULSE DIALING 

/ SELF TEST & INTERNAL 1000 HTZ TONE GENERATOR 
/ 16 PROGRAMMABLE FUNCTIONS 

/ 3 USER CAPABILITY IN MODE #1 


ORDER ENTRY: 1-800-676-9326 {entire US, Hawaii & Puerto Rico} 
NORTHERN CONTROLS & COMMUNICATIONS 


1035 Blair Road Fairbanks, AK 99701 


{907} 452-7765 FAX (907) 456-5175 
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The 
Complete 


Mobile Communications 
Distributor 


Amphenol’ 
p es 


ANDREW 


‘Strpes ot 


the antenna apecialiats co. 


& 


MAXRAD 
ORK AF INDUSTRIES 


Your complete antenna, cable, and connector source 


mm Communications 
Vy WY dsspeiates Ine 


305 N. Republic Ave. P.O. Box 2399 Joliet, iL 60434 


US (800) 435-9313 In Iflinois (800) 892-1611 
Order Fax (800) 284-4934 
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New products 


On-site paging systems 
come in two versions 


4 maxcall 


Maxcall on-site paging systems from 
Maxon Paging Products include two 
types of systems: multiformat paging 
systems and POCSAG-only paging sys- 
tems. The multiformat paging systems 
incorporate software for the most com- 
mon paging formats and feature talk- 
back paging, telephone interface, 1,000- 
pager capability and transmitter options 
from 2W to l0OW. The POCSAG-only 
system for on-site communications can 
be configured according to custom 
specifications to handle paging needs. 

Circle (310) on Fast Fact Card 


Cellular test set 
uses icon-driven menus 

The CT-3500 cellular test system 
from CT Systems/Wavetek features a 
backlit LCD and icon-driven menus and 
prompts. The system performs a com- 
plete diagnostic test on any cellular tel- 
ephone system, from the handset to the 
antenna. It includes auto registration, 
antenna VSWR testing, manual mode 
and eight-test storage capability. The 
tester includes a built-in parallel port for 
printer attachment. 
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Flex mounts include 
8-, 10-, 13-inch lengths 

The vinyl clad flex mounts from 
SMC Electro-Mount feature flexible 
shafts covered with a black vinyl coat- 
ing. The mounts come with a standard 
“amps’’ top plate and 242 round and 
cupped base plate. The mounts are avail- 
able in 8-, 10- and 13-inch lengths. 


Model C-534 de-remote console from 
Vega controls as many as three indepen- 
dent base stations over two-wire, four- 
wire or two-wire earth-ground-return 
metallic lines. The unit’s summed-audio 
position allows listening to all remote 
base-station receivers simultaneously. 
The console operates with parallel C- 
534 consoles or with compatible single- 
line de consoles. 
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‘Bag-phone’ battery kits include charger, adapter 


Telepower “bag-phone”™ battery kits 
include battery, charger and adapter 
parts, if necessary, for use with cellu- 
lar telephones. The JaBro Batteries kits 
available include two nickel-cadmium 
kits at 1,5500mAh and four sealed lead- 
acid kits ranging from 2,200mAh to 
2,500mAh. 
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Dc-remote console handles 3 base stations 


DCTs new SNA scalar network 
analyzers are everything you asked for 
in test equipment. 


« Portable. The first field worthy, 
hand-held units. 

¢ Versatile, Analyze antenna, 
connector, T-line, filter, amplifier and 
receiver performance, *% 

Fast, accurate. 

* Lightweight and rechargeable, 

» Money makers, Cut callbacks. 


Direct Conversion Technique, Inc. 
) 1245 Forest Avenue, #12 * Des Plaines, IL 60018 
¥ 708/827-2282 © 1-800-282-3852 (outside Illinois) 
Fax: 708-827-2280 


“We're Measuroment Magic™ 


Spectrum-specific models save you 
money. 

® SNA 30 for 1.5 to 60 MHz. 

e SNA 300 for 10 to 520 MHz. 

© SNA 900 for 700 to 1300 MHz. 


The perfect tool for M & | testing. 


Call or write for specs, purchase and 
delivery information. 
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COMTELCO 'voustries. inc. 


New: 


Classic Series 


UHF/VHF 
Antennas 


« Rugged Design 


* Spring Loaded Contact 
* Premium Quality 
* Made in the USA 


Free Product 
Data Book 


1-800-634-4622 


Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
501 Mitchell Rd., Glendale Hts., Illinois 60139 
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New products 


Attenuators, terminations 
operate from de to 4GHz 
Thick film microstrip attenuators and 
terminations operate from de to 4GHz, 
depending on package selected. The 
JFW Industries attenuators and termi- 
nations use a positive thermal coeffi- 
cient that prevents thermal runaway. 
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Wideband mobile 

requires no programmer 
Model MD450 40-channel 30W 

wideband mobile from Tad Radio 

covers the 403MHz-to-470MHz band. 

The radio does not require a special 

programmer. Transmitter bandwidth is 


Data, telemetry radio offers fast attack time 


Model KS-900 UHF transceiver from 
Tekk features a fast attack time, 2W RF 
power and a 0.35¥V receiver. The data 
and telemetry radio operates as high as 
9600 baud and is about the size of a 
credit card. 
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Remote for duplex radio enables phone, fax use 


The Connec-Tel remote from North- 
ern Controls & Communications pro- 
vides a standard RJ-1] input and output 
to a full duplex radio. The connection 
enables use of standard telephone equip- 
ment, fax machines, modems and cord- 
less telephones on interconnected radio 
systems. The remote features DTMF, 
CTCSS or external decode; CTCSS en- 
code; automatic ANI: on-board ring 
generator and |,000Hz tone generator; 


30MHz, and the receiver bandwidth is 
7OMHz. 
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and 13 programmable functions. 
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PROFESSIONAL 
VOICE LOGGING RECORDERS 


(6) taking Time Clock repeats Fail safe alarms monitor 
time/date on optional Time tape movement to prevent 
Track operator error 


(©) voice activated recording: (©) one button instant review 


2, 8, or 16 hours of talk of messages 
time on a standard audio 
cassette 


DO IT THREE WAYS 


FIELD PROGRAMABLE AUDIO FIELD PROGRAMABLE CODE 


BRASS Pen 
. 899 - 
Series 1401 Morse Code 
Series 1601 Solid State Station Identifier 


Voice Storage Unit or 
LET THE FACTORY DO IT FOR YOU 


Automatic 
Transmitter 

Ht H Series 1300 M Cod 
Identification  Geaton see ° 


* Operates on AC or DC power 
* Switch set digital timer 


* Three monitor inputs available to prevent 
channel interruption 


* Simple interface to most transmitters 


We have built transmitter identifiers since 1962 and our 
current production models which use the latest in tech- 
nology, have an established reputation for high reliability 
throughout the industry. Available through communications 
suppliers or call us direct. 


a Tp Available Through 


PRODUCTS FOR COMMUNICATION Communications 
5504 State Road: Cleveland, Ohio 44134: 216-351-1755 y 
TELEX 241424, FAX {216)-661-1040 Suppliers 
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; Select an Omnicron to automatically record your important 
telephone conversations, two-way, radio messages, or dictation. \ 


) 


Choose tram /siy myodels.($330-$420) jand-a-futt jing at ccessorle 


a Se LIBERTY HIGHWAY: 
OMNICR 3 


PUTNAM, CT 06260(—) 
hae 203 © 928 * 0377 
‘Seed RNG NSPE PRY GE oN] Ye TA PR ET en Wet 
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Video teaches dispatchers 
communications techniques 

A video dispatcher training program 
from Public Safety Communications 
Specialists focuses on effective commu- 
nications techniques for dispatchers. 
The 90-minute video includes informa- 
tion gathering and call processing 
procedures. 
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Radial ground system 
protects in-line ac power 

The PRM-25E chemical radial 
ground system attaches to a PolyPhaser 
chemical PolyRod container for in-line 
ac power protection. Each unit is 
equipped with three 25-foot perforated 
'/4-inch copper tubings and one distri- 
bution valve. 
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Toroid transformer tester offers +0.2% accuracy 


Model 3500A toroid transformer 
tester handles small-signal transformers 
for communications with core inside di- 
ameters (IDs) as small as 0.060 inch, as 
well as larger transformers for power 
conversion and transmission with IDs as 
high as 8 inches. The Atlantic Magnet- 
ics tester eliminates human error, has a 
15-second test and offers +0.2% 
accuracy. 
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16 REASONS TO BUY 
OUR RF AMPLIFIERS 


© UHF Low Bank (400-550 MHz) to 400 watts 


A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years lo make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 
line includes: 
© VHF Low Band to 400 watts 


e VHF High Band (140-200 MHz) to 300 watts VoCom/RF Corporation 


Quality since 1979 


DB498 and DB499 
heavy duty Yagis 
for 806-960 MHz 


Made of high-strength welded 

aluminum alloys protected by a gold 
anodized finish. these Decibel Yagis 
feature an enclosed feed of unique 
design and a covered radome for 
moisture and ice protection. They 

resist winds to 150 mph 


Specifications 
Range: 806-960 MHz 
Bandwidth: 62-72 MHz 
Gain: DB498 = 9 dB 
DB499 = 10 dB 
Power: 0B498 = 100 watts 
DB499 — 150 watts 
Front-to-Back Ratio: 
DB498 = 18 dB 
DB499 = 20dB 
Polarization: 
DB498 = vertical 
DB499 = horizontal or vertical 


An additional 3 dB gain can be 
achieved by using dual antennas 
with appropriate harness. 


A unique mounting arrangement 
permits rapid azimuth onentation 
and, with the DB499. either vertical 


or horizontal polarization 


© UHF High Band (800-960 MHz) to 150 watts | 
* True continuous rating at high ambient 1/800-872-6233 | 
ot along Call 1-800-USA-MADE 


wr DUET yony Meaty. feihy: Brmsacied Br In Illinois 708/885-3296 
plifiers for mobile and simplex applications 


4112 Billy Mitchell Drive 
Dallas, TX 75244-2315 


Hutton Communications 1h | 
214-239-0580 


FAX 239-5264 
800-442-3811 
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New products 


Remote monitoring system sends alert message to pager 


The Pagnow remote monitoring sys- 
tem automatically alerts a pager with a 
message of a problem and its location. 
Available from Compuquest, the unit 
monitors buildings and entrances; 
smoke, fire or water alarms; equipment; 
restricted areas; and communications 
facilities. The monitoring system has an 
internal rechargeable battery that pro- 
vides backup for as many as six hours 
when external power fails. 
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Echo canceler deters 
cellular, satellite resound 

The ED-6000 digital echo canceler 
from Coherent Communications 
works with cellular and satellite com- 
munications. The unit cancels echo 
without barrel-effect even when conver- 
sation is simultaneous. 
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PAGNOW! 


Low-loss transmit filters 
suppress TX noise by 50dB 

Two low-loss transmit filters for cel- 
lular rural service area markets provide 
TX noise suppression of at least SOdB 
at 849MHz. The Celwave filters accom- 
modate later expansion of spectrum 
channels. 
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Mobile antenna incorporates 
four-band performance 

The Spectra mobile antenna covers 
four bands in a single antenna. Bands 
include lowband VHF, highband VHF, 
UHF and 800MHz to 1,000MHz. The 
Austin Antenna product handles 1OOW 
power. 
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Improved radio houses 
track tuning, CTCSS 

The RH256NB improved radio from 
Relm Communications incorporates 
larger volume and squelch control 
knobs, track tuning to cover an expand- 
ed 12MHz range without retuning, 
surface-mount devices and built-in 
CTCSS. The 16-channel radio includes 
sean, scan delay, priority channel, time- 
out timer, low RF power indicator, off- 
hook scan, power up on channel | and 
transmit carricr turn-off delay. 
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S@nic 


Sound Technology 
Working for You 


SONIC Helmet Kits allow Hands 
Free Communications for the 
helmeted officer; riding a 
motorcycle, mounted on 
horseback, or dressed in full 
riot gear. 

SONIC Helmet Kits fit existing 
helmets with no modifica- 


tions required and interface 
with today’s most popular 
radios. 


CALL OR FAX 

FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 


Sonic Communications Inc 

4 Colonial Center Box 287 

New Ipswich N.H. 03071 USA 

Tel: 603-878 1944 Fax: 603-878 1773 
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SIEMENS 


—¥_(€ 


AN 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are ULs listed, 10 yr. warranty. 


Solar Electric Specialties t-4 —t-j 


P.O. Box 537, Willits CA 95490 
800 344-2003 


Siemens Solar Industries 
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Data modem operates at speeds to 9,600bps 


The T-Modem 96 data and telemetry 
modem operates at speeds of 1,200bps, 
2,400bps, 4,800bps and 9,600bps. The 
Dataradio modem is user-adjustable via 
a built-in switch, The unit includes LED 
indicators for power, transmit and 
received data. It operates from a 12Vde 
power source and is protected from over 
voltage or reverse polarity. 


When You 
Need It Now! 
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Plug-in device enhances portable battery life 


The NEC300 battery saver for the 
NEC P300 portable cellular telephone 
attaches to the phone in place of the 
regular battery. The battery saver unit 
from Ora Electronics plugs into a ve- 
hicle's cigarette lighter for power from 
the vehicle’s battery. It increases the 
portable battery’s talk and standby time. 
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DEALERS WANTED 
50-55% PROFIT MARGIN 


World’s Most PROFITABLE Two-Way Radios 


“PRIVATE LABEL PROGRAM AVAILABLE”’ 


Eclipse 


PALM SIZED 


« cuanner ©1490 


Space Age Tech- 
nology and Reli- 
ability, Top Qua- 
lity Engineering, 
Rugged All 
Weather 
Construction 


Price Includes: id 


6” Antenna, Wall Charger, Battery, Soft 
Case, Belt-Clip, One Operating Fre- 
quency Installed 


Synironix 


SYNTHESIZED 


§ CHANEL? 18.900" 


” Our State-of-the-Art synthesized 

’ design makes extensive use of 
surface mount technol- 
ogy to reduce the size 
of components and 
eliminate excessive 
heat build-up. This 
combination produces 
a radio with extremely 
high frequency capabi- 
lity and minimal devia- 
tion characteristics. 
Price Includes: 
Hi-Low Power Switch, 
6” Antenna, Soft Case, 
Wall Charger, Wrist 
Strap and 500 MAH 
Slide-Off Battery. 


A ADVANCED VIDEOTECH CORP. 


1840 COUNTY LINE ROAD « HUNTINGDON VALLEY, PA 19006 
TOLL FREE 1-800-233-0013 « IN PA (215) 322-4600 © FAX (215) 322-4606 
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Andrew Corp./ The Antenna 
Co. / Antenna Specialists 
AP!/Astron/B&K Precision 
Bandit / Beckman / Bird 
Bobier / Celwave / Centurion 
Communications Special- 
ists / CP! Communications 
Cushcraft / Decibel Products | 
Gamber-Johnson / Helper 
Instruments / Heliotrope 
General / Hustler / IF R /Jabro 
Johnson Controls / Ken- 
wood / Maxrad / Motorola 
Radius Telemetry / Multiplier 
Optoelectronics /Ora Cellu- 
lar Technology / PACE Pala- 
din / Power Sonic RF Ind. / 
Ritron/ ROHN Sat-Pak/ SDI 
Selectone / Shure Bros./ 
SMC Electromount /SCI | 
Siemens Solar Industries | 
Sonnenschein / Speco / SSC 
Standard Communications | 
TPL Corporation 


CALL 
1-800-442-3811 


4112 Billy Mitchell Drive 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 

800-442-3811 
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L iterature 


Report studies 
cellular market 
“Cellular Subscribers and Forecasts” 
is Herschel Shosteck Associates quar- 
terly report based on its December 1989 
cellular market survey. 
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Study guide prepares 
technicians for NABER exam 

The updated study guide for the 
NABER technician certification exam 
features a full-length sample exam and 
test question explanations, Joe Bartel- 
me of the Mobile Training Institute 
wrote the explanations. Step-by-step in- 
structions on how to register for the 
exam: FCC rules and regulations; and 
soldering, hand tool use and installation 
wre included. “NABER Technician Cer- 
tification: Study Guide and Sample 
Exam” is published by the National As- 
sociation of Business and Education- 
al Radio. 
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P.O. Box 550999 


Mobile Radio Technology April 1991 


Dallas, TX 75355-0999 


Brochure describes cellular cases 


Quick-disconnect swivel attachment, 
bungi-cord and t-strap are available with 
Bee Electronics’ heavy-duty cellular 
cases. Leather cases fit DiamondTel, 


Mitsubishi, Motorola, Panasonic, NEC, 

Uniden, Technophone, Audiovox, 

NovAtel and Nokia-Mobira phones. 
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Catalog features signaling, scrambling equipment 


Voice scrambling products: ANI: sta- 
tus: and location equipment including 
CAD systems, decoder displays and 
ANI encoders are listed in Midian 


Electronics’ tone signaling and voice 
scrambling catalog. Tone signaling 


Brochure features 
towers, shelters 


Communications towers, tower- 
related services, communications equip- 
ment buildings, mobile communications 
equipment buildings and standby pow- 
er systems are described in FWT’s cor- 
porate brochure. 
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products include encoders, decoders and 
ANI formats including DTMF. CTCSS. 
DCS. burst. IMTS, IPTS. two tone. five 
tone. GE-Star and Midian Zap digital 
formats. 
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Catalog discusses 
lightning protection 

Concepts, advantages and applica- 
tions of static dissipation systems for 
lightning protection are discussed in 
Lightning Prevention Systems’ cata- 
log. Grounding techniques and products 
are included in the publication, 
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NUMERIC 


VHF NUMERIC 


DISPLAY PAGER 


VCE 
INTRO 


vent GoldStar 


Compact and Attractive Style 


POCSAG Signaling. Format 
12 Digit LCD Display 

24 Digit Message Length 
Up to 15 Message Memory 
Reprogrammable Code Plug 
Lighted Display 

Area Indicator 

Vibrator Option 


INTERNATIONAL, INC. 
COMMUNICATIONS DIVISION 
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Toll-Free 1-800-527-9366 


DALLAS, TEXAS 


AX (214) 278-5981 


F eedback 


U.S. manufacturers top list of mobile radio leaders 


U.S. companies are considered the 
top mobile radio manufacturers, accord- 
ing to respondents to the September 
1990 “What Do You Think?” question- 
naire. The manufacturers selected as the 
four industry leaders are Motorola, 
Schaumburg, IL; General Electric, 
Lynchburg, VA; E. F. Johnson, Wase- 
ca, MN; and Midland LMR, Kansas 
City, MO. 

The readers are active purchasers of 
mobiles, with 87.9% reporting they have 
bought mobiles in the last 12 months. 
VHF highband mobiles are the most 
popular type used, survey respondents 
report. Statistics include: 


TYPES OF MOBILES USED % 


VHF highband 80.3% 
UHF 65.2% 


VHF lowband 45.5% 
800MHz 34.8% 
HFSSB 7.6% 
ACSSB 3.0% 


Readers list improvements they desire 
in mobiles. They include: 

e “Eliminate the need for an IBM- 
compatible computer to program and 
perform adjustments on radios. Keep all 
adjustments inside the radio and keep 
them manually adjustable.” 

¢ “Make the controls user-friendly on 
the multichannel scan radios.” 

* “Increase channel flexibility and 
multiband capability in one radio,” 

* “Have less ‘dodads’ for situations 
where they are confusing.” 

® ‘Manufacture more dualband 
portables.” 

¢ “Include smaller packages, elimi- 
nate wiring harnesses by using fiber op- 
uc cables.” 

® “Provide service manuals with an 
emphasis on repair to component level.” 

* “Have built-in DTMF or two-tone 
decode-encode and more UHF full 
duplex.” 

* “} would like to see more solder on 
all connections.” 

*® “Would rather see some coopera- 
tion from some automakers—plastic 
dashes—ugh.” 


e “Smaller size and faster channel 
scan.” 

© * More serviceable radios with less 
computer technology and better quali- 
ty hand mics.” 

® “Louder speakers and bigger dis- 
plays on knobs.” 

e “It would be nice to see a larger 
selection of PC-programmable radios.” 

Technological improvements respon- 
dents propose include: 

¢ “Complete and total elimination of 
surface-mount components. Much im- 
provement is needed in the quality of 
connecting plugs.” 

¢ More telephone and radio in- 
tegration.” 

¢ “More exploration of ACSSB and 
digital techniques.” 

® “More power output on smaller 
units—better use of networking—linking 
stations together.” 

e “The manufacturers need to go on 
to where the whole radio is modular so 
we don’t have to service components on 
some parts and board level on others. 
Being in transitions like we are is a 
mess.” 


Be sure to fill out this 
month’s ‘“‘What Do You 
Think?’’ questionnaire on 
page 129 so your responses 
can be included in a future 
‘*Feedback’’ column. 


i TE fade yom think? 


a a a 


DB8900 Series 
Tower Top Amps 
400/800 MHz 


Decibel’s high gain, low noise pre- 
amplifier — placed at the antenna 
terminal — overcomes noise and Rx 
degrading caused by transmission 
line loss. 


Preceded by a flat-passband 
preselector filter, the pre-amp | 
extends the “talk back” range of a 

low power Tx in 456-470, 806-824 

or 896-901 MHz ranges. | 


The 400 MHz unit can handle 800 
MHz signals, unamplified, in a 
common transmission line — and 
vice versa. 

Specifications 

Gain: 20 dB 

Noise figure: 3.5 dB 

3rd Order intercept point: + 35 dBm 
Power: 115 VAC 


The amp is tuned and shipped in a 
weatherproof enclosure with a rack- 
mountable power supply. | 


Hulton Communications 

4112 Billy Mitchell Drive 

Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 
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Features 

e Directivity: > 45 dB 

e Internal reference 

@ RF reflected port 

e High power ratings 

e Swept SWR 
measurements 


e Rugged construction 
@ .04 Mhz to 1.0 GHz 


Return Loss Bridges 


EAGLE Return Loss Bridges allow high performance SWR measure- 
ments from 40 KI[z to 1000 MI[z. The RLB-150 series bridges include a 
precision internal reference, ‘The RF measurement port (bridge output) 
allows use with o spectrum analyzer/tracking generator for swept 
VSWR measurements, Use with a spectrum analyzer also allows anten- 


na measurements at very low levels (0 dBm) thus preventing inter- 
ference to other users, Can also be used with network analyzers for 
phase and group delay measurements. Five watt power rating, un- 
matched in the industry, provides the ability to measure the dynamic 
return loss of a power amplifier's output. Bridge directivity is typically 
45 dB. Rugged nickel plated brass enclosures assure excellent 
durability and shielding. Units are available from stock in the following 
ranges: 

RLB-1S0B1 40 KHz to 150 MHz $259.00 ea 
RLB-150N3 5 MHz to 1000 MHz $329,00 ea 


Request application note, "High Performance VSWR Measurements’, 
which discusses the use and applications of return loss bridges. It’s free 
for the asking. 

Need More Information? Call or Write Today! 


wiloqrtHittaA 


P.O. Box 9446 
Voice: (316) 942-5100 


Wichita, KS 67277 
Fax: (316) 942-5190 
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IT’S NICE TO FOOL MOTHER NATURE! 


Unlike any other lightning 
Protection device for coaxial 
transmission lines, I.C.E,’s Model 
300 series requires no pre- 
determined voltage to develop 
between conductors before 
voltage suppression begins, Units 
are constant drain, cap- 
acitor-blocked, non-DC passive, 
and each relies on a heavy 
discharge inductor paralleled 


Anack lime Zeto la Ona, depending on with a ceramic gas-discharge 
Inducad wavnlarn, 


SPECIFICATIONS 


Surge current 0:20 un, 20,000 anips assembly to provide a lightning- 
Operating Foy 6S lo 125 Colsl i 
Quachingotatuciar — Toroldal, Insulated fast trap system for induced 
Back-EMF GOU HON 10K, crvaeie bnaly voltages, 

corset tion, G1, Clare j a " 
vswa pase eh RA dd Virtually indestructible, 300 


series arrestors are built in 1/8" 
Iesertion lows Lean thon. tdb H j 
linpedanres O75 eluran thick Standard chassis enclosures 
Hardwire 15-H slainioan hardware with dual stainless steel 
Mm | mounting/grounding screws, 


in rane, 
692 mounting hardware 


Over a thousand satisfied 


Funan Netetnt olueninum 
DC romisiance ocions 47K lo 250K ohms, ronmntive customers have chosen from the 
Capucitive effects Lone than Ipt numerous models & connector 
GDU specs Moots AEA PE-n0 . 
IEEE 587 choices offered. Each is packed 
CCITT KI? with mounting hardware, storage 
Enviroonmental Recommonded for indoor . 
sorvice at Input bulkhead to box, and 4-page owner's manual, 
Gee (PATENT APPLIED FOR) 
lay be used outdoors i! = 
proclected tom dirmct rain .* Piri 
expose | prcatecCarct VISA’ 
Warrenty One year standant i 4 


{ j omnes 
a 


MODELS. PRICES MODELS, PRICES | 
HF-VHF (1.5 TO 225 MHZ} VHF UHF (30-5001H2Z) 
MODEL 301 U IOOW, SO2195 373 95 302 U 1004, $0235 sm 
MODEL 301% JOOW, MN CONMS = 538 35 F $3195 
MODEL 301.6 JOOW, BNC 3 $20» 
MODEL 301A JOOW, AGA PIM. 3 MODE: 332 T 200%, TNC $n 95 
MODEL so2-U SMWPEP,SO7I99 53295 MODEL 302 U IKW 502396 $1045 
MODEL 302" SKWPEP, HCONNS $36 95 MODEL 305m TKW N CONNS, S34 45 
CATY, 75 OHMS TVRO SATELLITE Tv 
MODEL 314, ACV ONLY. 'F" CONNS. $28.95 | MODEL 315, DC PASSIVE, “F" CONNS, $2395 


1-800-ICE-COMM 


t INDUSTRIAL COMMUNICATION » | Order Line 
AML __EMOINEERS, UTD, ABB) aot 
SE ASS SRT EIT Fug (24 hours] KUT) han onan 


Mail 2.0. Bea 1H45 
Indiunnpalis, in ad 


234 


MADE IN THE U,8,, WHERE MOGT OF THE WORLD'S FINEST PRODUCTS ARE DESIGNED AND BUILT. 
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Baldasare Connelly Rubb Swartz 


Appointments at Tessco, Hunt Valley, MD: 

Rocco Baldasare leaves The Personal Marketing Com- 
pany, Houston, as director of market development and joins 
Tessco as manager of the user market. 

JoAnn G, Connelly advances from manager of custom- 
er coordination to director of customer coordination for 
Tessco. 

Anne-Marie Rubb exits Walpert, Smullian and Blumen- 
thal. P.A.. Towson, MD, as client administrator to join Tess- 
co as manager of customer transactions. 

Janet C. Swartz leaves Baltimore Federal Financial, 
ES.A., Baltimore, as marketing director to become Tess- 
co's advertising manager. 


Appointments at Maxrad, Elk Grove, IL, include: 

Thomas R. Ude leaves Fujitsu Ten, Torrance, CA, as 
PBX field sales manager to join Maxrad as director of mar- 
keting. 

Dann R. Scheri advances from plant manager and as- 
sistant secretary to vice president of manufacturing oper- 
ations. 

Anne J. Smolak adds assistant treasurer to her respon- 
sibilities of office manager. 

Don M. Ringler advances from vice president to execu- 
tive vice president and chief executive officer. 


Appointments at Unipage. DeSoto, TX: 

Ken Lawler advances from national sales manager to vice 
president of sales for Unipage. 

Ed F. Robertson departs Glenayre, Duluth, GA, as direc- 
tor of international sales to join Unipage as arca sales 
manager. 

Fred Gonzales leaves Communication Repair Center, 
Dallas, as communications consultant to join Unipage as 
technical field engineer. 

Lupe Rodriguez exits MW International, Dallas, as 
manufacturing engineer to become manufacturing engineer 
for Unipage. 

Kevin Fiveash departs Communications Groups Inter- 
national, Ol/Miss, TX, as a systems engineer to join 
Unipage as field service engineer. 

Louis I. Guion leaves Communications Industries, Dal- 
las. as vice president and gencral manager to join Unipage 
as controller. 


Laurie A. Bado advances from assistant controller to vice 
president of control for Drive Phone, Paramus, NJ. 


C alendar 


April 
14-17—Associated Public-Safety Communications Officers North Cen- 


tral Regional Meeting, Ft. Des Moines Hotel, Des Moines, LA. Con- 
tact: Marion Wissler, 515-281-4584. 


24-26—Mobile Communications North America, Toronto Convention 
Center, Toronto, Canada. Sponsored by Telocator and Radiocomm. Con- 
tact: 800-422-4862. 


May 


9-12—National Association of Business and Educational Radio Annual 
Meeting, Westin O'Hare, Chicago. Contact: 800-759-0300. 


19-22—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Sheraton West Port Inn, Maryland Heights (St. 
Louis), MO, Contact: Jay Underdown, 314-946-9980. 


20-24—Associated Public-Safety Communications Officers East Coast 
Regional Meeting, Wilmington Hilton, Wilmington, NC. Contact: Mary 
Garrett, 919-343-3647, 


June 


25-27—Utilities Telecommunications Council 43rd Annual Meeting, 
Hyatt Regency Ohio Center, Columbus. OH. Contact: Rita Clark, 
301-621-7802, 


July 
7-10—Forestry-Conservation Communications Association, Great Smok- 
ies Hilton, Asheville, NC. Contact: Don Pfohl, 602-644-3166. 


August 


5-10—National Professional Electronics Convention, Nugget Hotel, 
Sparks, NV. The International Society of Certified Electronics Techni- 
cians (ISCET) will also meet. Contact: NESDA/ISCET/NPEC, 
817-921-9061. 


12-15—Associated Public-Safety Communications Officers 57th Na- 
tional Conference, Tulsa, OK. Contact: 800-824-1850. 


September 


19-21—Mobilexpo & Cellular Showcase, Orange County Convention Cen- 
ter/Civie Center, Orlando, FL. Contact: 303-220-0600. 


21-25—International Association of Fire Chiefs Annual Meeting, Toron- 
to. Contact: 202-833-3420. 


25-28—Special Industrial Radio Service Association Annual Meeting, 
Hyatt Lake Tahoe, Incline, NV. Contact: Barbara J. Levermann. 
703-528-5115. 


October 


§-10—International Association of Chiefs of Police Annual Meeting, 
Minneapolis. Contact: 703-243-6500, 


21-24—Mobile Communications Marketplace, Anaheim Convention 
Center, Anaheim, CA. Contact: Telocator, 800-422-4862. 


November 
14-17—Communications Marketing Conference, Embassy Suites Ho- 
tel, Denver. Contact: Gene Johnson, Vega Signaling, 818-442-0782. 


22—Radio Club of America Annual Meeting and Awards Banquet, 
New York Athletic Club, New York. Contact: 201-246-7271. 


How To Turn Your 
Nickels And Dimes 


Into 
Dollars And Sense. 


Good business sense says that if you 
look after the nickels and dimes the 
dollars will take care of themselves. 
Dollar for dollar, CSERVICE is the most 
cost effective computerized service 
management system available. 


C$ERVICE’ provides for invoicing, ac- 
counts receivable, inventory ordering 
and tracking, work tickets, technician 
productivity, maintenance contract 
profitability analysis and equipment 
service history. And C$ERVICE’ sup- 
ports single or multiuser environments. 


C$ERVICE is exceptionally easy to 
install and is backed by knowledgeable 
and friendly customer support. 


For a brochure describing CS6ERVICE” 
in detail or for a free demo diskette call 
toll free: 


CSERVICE’ 


800-542-9378 


307-382-5663 * 307-382-7323 FAX 
America West C&E, Inc. 
311 Washburn Drive * Rock Springs, WY 82901 
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rofessional services 


Complete Service for Lightning Protection, 
Grounding and Power Conditioning 


We Guarantee NO Strikes 


Call Lightning Eliminators & Consultants, Inc. 


6687 Arapahoe Road 
(~ 3 Boulder, Colorado 80303 
ue “J 


(303) 447-2828 
FAX (303) 447-8122 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbndge barteg! _ COMMUNICATIONS 
Woodbridge, NJ 
(201) 636-6970 CONSULTANTS, INC. 
Toll-Free (800) 247-4796 «FAX (201) 636-7260 
Offices In: Albany, NY; Alexandria, VA. Bosion, MA, Detroil, Mi, 


Fi Lauderdale, FL; Honolulu, ME Houston, TX, Phoanmx, AZ, 
Richmond, VA; San Diaga. CA; London, England 


THE PORTABLE DEPOT.. 


SPLCHMLIZING IF GENER ELECTRIC PORTIA © SfmulcE 


* FACTORY TRAINED TECHNICIANS « 
* SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE 
* PUBLIC SERVICE TRUNKING * VOICE GUARD CERTIFIED + 
102 North Woodfin Ci © Forest VA 24551 
within 5 miles of the factory 
€B 804-525-1252 


RETCOM., Inc. 
1425 Greenway Orwo! Suite 144 
Las Colinas Texas 75038 
PO flow 166198 / Irving Texas 75016 
Phone 214/950-0920 


Marketing Research 


Jon Stewart Managemen Consulting 


Prosidont 


Stuart 


LAND MOBILE CONSULTANT 


2417 MEWTON ST 
VIENNA Va 22180 
(70M 281 3006 


FCC CAL 
«mo3se0 


Carla Gamino 
Classified Advertising Manager 


Cellular Business 
Mobile Radio Technology 


393 W. Hampden Ave., Suite 803 
Englewood, CO 80110 


(303) 762-1249 
Fax; (303) 762-0069 
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MOTOROLA Radius 


HAROLD HEASTER INC. 
Sales-Service-Installation 
84 N Tymber Creek Road 
Ormond Beach, FL 32174 


(904) 672-8767 


CAMBRIDGE ELECTRONICS 
TRAIN SYS. 
Transit Communications 
Specialists 
ST. Lagana, President 
Jamaica Plain, Mass. 02130 ~—- 617-524-1555 
Fax (617) 524-4544 
Admin. Office (508) 685-0326 
Fax (508) 688-6368 


Telecommunication & Information 
—— Division 
Transit, Goverment & Frakeestry’ 
CORPORATE OFFICE 


STUART GORDON 1401 MeCormics Drive 
Senior Engineer Lancover, Maryland 20785 


Public Safe Hs 


FREDERICK C. GRIFFIN PE 


Vetoes 


FREDERICK G. GRIFFIN, P.C. 


A Profesional ( amernumicatinns Bginececng Boom 


S229 WATERLICK ROAD 
LYNCHBURG VA 4502 KO 297-2044 


MCCON 


Mobile Communications Consulting 
5 RM Cunpaghes Pt 


Prune at 


13037 Chestnut Oak Denwe 
Gaithersburg, MD 20878 Ws 926-2837 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


Mobile & Portable Two-Way Radios 


© FAST TURN — 
36) 
* RETURN UPS PAID 


¢ WARRANTY 
© $37.00 br’? hr. MAX 
Smith Communications Service 
2121 Parrish Ave.. Owensboro, KY 42301 


GE PORTABLE SERVICE 
* PARTS GE LIST 
502-683-0936 = --} 


PORTABLE 
TECHNICAL 


1106 Laxton Road e Lynchburg VA 24502 


Factory Approved Nationwide 
® Current Product Lines 
Facrony TRAINED * Voice Guard Cenilied 
TECHNICIANS ® Public Service Trunking 
FOR QUALITY SERVICE = ® Surface Maunt Technalagy 


(804) 239-3049 


(36) GE Portable Radio Service Depot 


AALIGHTNING 
PREVENTION 
= SYSTEMS 


~ static DISSIPATION AND 
GROUNDING SYSTEMS 
FOR COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin. NJ 08009 
FAX 609-767-7547 »* (609) 767-7209 
Don't Wait Until it's Too Late! 


#€ OMNICOM, Inc. 


TELEGOMMUNICSTIONS ENGINEERING 


GENE A BuZ/ 


eo aE 


WEL SY TFPI Fs 

a PIN REC A SLIT Lp 
Oise Hi tab 3 

ietiNt a) 


RAYMOND C. TROTT 
CONSULTING ENGINEERS. INC. 
1423 GREENWAY Dive SLoTE 350 


RayMondD C. Trott PE. 
PRESIDENT 


PVING TEMAS TEQ08 
74-580 1917 


(AND MOLL MCROWAYE COMMUNICATIONS SYSTEMS 


0 [0 ($17) 351.3252 
K jvaaites Crans 


President 


Evans & Gans slssoctales, Inc. 


Communications Consultants 


2803 Southwood Drve 
East Lansing, Ml 48823 


Advertising rates in Mobile Radio Technology's Cias- 
sitiad Section are $64,00 per column inch, per) .ertion, 
wilh frequency discounts available, There is a one inch 
minimum 

Ads largor than one inch are sized in '4-1ch incre- 
mants and billed accordingly, as determined by total size 
of the ad, including ruled borders and rounded up to 
ihe nearest 4 inch. 

Blind box ads (replies sent to MAT for forwarding) are 
$30.00 and Fas! Fact reacer service numbers are avail- 
able lor $25.00 per service. per insertion, to cover 
processing and handling costs 

Optional color, determined by MRT on an issue-by- 
Issue basis. ts available at $150 per insertion 

A prepayment discount of 5% is available for all 6x 
or larger fraquency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classified adver- 
tising. 

Cortact Carla Gamino at (303) 762-1249 in Danver to 
place your classified ad, or send your classified adver- 
tising materials and order ta Mobile Radio Technolo- 
gy. Advertising Department, RO. Box 12901, Overland 
Park. KS 66212 


Help wanted 


RADIO-CELLULAR 
OPPORTUNITIES 


RF/Radio Design 
Cellular Systems Design 
Mobile Data Systems 
Wireless Systems 


Work with the specialist to explore 
these opportunities. Call or write. 


E.J. DORT & ASSOCIATES 
P.O. BOX 12546 
RESEARCHA TRIANGLE 
PARK, NC 27709-2546 
(919) 544-9476 
Meet us at IMCE 


TWO-WAY TECHNICIANS 


GLOBE, ARIZONA: MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 
LA EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 

WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING. 

MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT, 


PLEASE SEND RESUME TO OR CALL: 


ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 
P.O, BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


SEEKING A 
CHALLENGING CAREER? 


Elkhart Telecommunications Co. is accepting 
applications for an |&R Technician. You must 
want to work with telephone, TV Cable, and mo- 
bile phone equipment. We are located in a very 
rural environment in southwest Kansas. Send 


applications to: 
Elkhart 


Telecommunications Co. 
617 S. Cosmos, Elkhart, KS 67950 
ATTN: Trent Boaldin 


(316) 697-2111 


Help wanted 


CELLULAR ENGINEERS 
RF System Design Engineers 


U S WEST Cellular, a progressive leader in the cellular communications 
industry, has immediate openings for domestic and international RF 
System Design Engincers with expertise in the following areas: 


+ RF system design experience (450, 800, 1800, MHz preferred) 


* RF propagation modeling 


¢ Interconnect network design 
+ Enginecring economic analysis 
« BSEE or equivalent education 


Headquartered in Bellevue, Washington, a suburb of Seattle, U S WEST 
Cellular currently operates 28 cellular markets in the 14 state U S$ WEST 
region and San Diego, California. In addition, U S WEST Cellular is 
actively involved in the design and implementation of intemational cel- 
lular systems in Eastern Europe and Russia. In the rapidly growing cel- 
lular industry, these positions will play an integral role in the long-term 
planning and design of U S WEST Cellular’s existing and proposed 


cellular systems. 


If a fast-paced, creative work environment with challenging opportuni- 
ligs meets your career objectives, please send a resume to: Sandee 
Sebring, U S WEST New Vector Group, Engineering Dept, P.O. 
Box 7329, Bellevue, WA 98008-1329. Any offer of employment is 
contingent upon passing a pre-employment drug tes. EOE m/ffhwv. 
Women and minorities are encouraged to apply. Principals only. 


LEQWEST 


EMPLOYMENT SERVICE 
PAGING, 2-WAY, CELLULAR 


Engineers, Technicians, Sales 
NATIONWIDE & OVERSEAS 
Employer & Employee Inquiries Invited 
PHONE e RESUME -- Alan Komish 


key systems 
international, inc. 
WAN 479 Northampton Street 
Kingston, PA 18704 


Phone (717) 283-1041 
Fax (717) 287-5889 


Employer 
Paid Fees 


CELL SITE TECHS 
SWITCH TECHS 


National Openings for experienced Cell 
Site Maintenance Technicians, Switch 
Techs (EMX, DMS or Ericsson desired). 
But will consider any comparable switch 
training & exp, Locations in a number of 
expanding markets. 


LAWRENCE PERSONNEL 


Box 10M 43 
King of Prussia, PA 19406 
215-783-5400 (Voice) 
215-783-6008 (FAX) 


COMMUNICATIONS RECRUITMENT 
SINCE 1957. 


NEW VECTOR GROUP 


ANTENNA SITE MANAGER 
SOUTHERN CALIFORNIA 


We are a premier multi-location anten- 
na site development and management 
company. We are looking for a highly 
skilled and motivated person familiar 
with the telecommunications industry 
to assume the responsibility of manag- 
ing our facilities. This person will also 
be involved in the development of new 
sites. 


The ideal candidate will be talented in 
the areas of design and installation of 
towers, buildings, radios, electrical 
generators, and security systems. The 
individual will be good at selecting and 
supervising contractors and interfacing 
with government entities that grant con- 
struction authority. Since this is a 
“hands on” position, the person cho- 
sen will have experience and interest 
in personnally doing many of the tasks 
at the facilities. 


This is a career opportunity. Salary is 
open and fringe benefits are excellent. 


Interested parties should contact: Jack 
Reichler, Meridian Communications, 
23501 Park Sorrento, Suite 213A, 
Calabasas, CA 91302-1355, (818) 
888-7000. 
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Help wanted 


COMMUNICATION PERSONNEL 
Cellular Two-Way Paging 


* Management ¢ Marketing 

* Engineering * Technical 

* National listing of available personnel 
¢ Fees company paid 

Employer & Employee Inquiries Invited 


Send resume, area preference, ; 
4 # 3 


and salary requirement 
— od 


Communication Resources 
PO. Box 141397 ¢ Cincinnati, OH 45250 
606-491-5410 / FAX 606-491-4340 


TWO-WAY RADIO TECHNICIAN 


Well established communications serv- 
ice shop wants experienced technician. 
Must have good service skills with Motor- 
ola trunked radios. CSC and mountain site 
experience helpful. 

Looking for a self-starter, willing to work 
bench and mountaintop. Offering excel- 
lent salary and benefits. Great working at- 
mosphere with emphasis on team goals. 
Qualified tech would be based out of Las 
Vegas, NV, with home office in Phoenix, 
AZ. Some overnite travel required. 

If you're looking for a great career and 
want to be part of a special organization, 
send resume and salary history to: 


CONFIDENTIAL 
COMMUNICATIONS CO. 


Attn: Lonnie Bridge, Mgr. Tech Svcs, 
PO. Box 23806, Phoenix, AZ 85063 
or Call 1-800-621-0422 


(916)973-8701 


JOCS 


Executive Consulting Services 


Executive Search Nationwide 


*Engineering 
*Management 
*Sales 
*Systems 


2500 Marconi Ave. #306 
Sacramento, CA 95821 
FAX (916) 973-8775 


WANTED 
Manufacturers Representatives 
U.S. Made Antennas & Accessories 

Many Areas of U.S. Available 


Please Send Resume 
COMTELCO INDUSTRIES INC, 
P.O. Box 681429 
Schaumburg IL 60168 


1-800-634-4622 
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Equipment for sale 


Situations wanted 


Technicians Available 
Graduates of Willmar Technica! College 
are trained in al] aspects of mobile com- 
munications and electronics fundamen- 
tals, including cellular, paging, and trunk- 
ing. Students are trained on recent test 
equipment and radio units. Since 1967, 
our 19% month program has placed 
graduates all over the U.S. Twelve NABER 
certified technicians will be graduating on 
May 31, 1991. 
See us at our IMCE booth. 
Call Roger Williams, Instructor, or 
Fred Hanson, Placement Coordinator. 


P.O. Box 1097; Willmar, MN 56201 
(612) 235-5114 * Fax (612) 235-0601 


HAVING AN IDENTITY CRISIS? 
x 


FELIX SEZ: LET US FIX IT! 


LABELS & NAMEPLATES 


FOR 


PAGER,RADIO,CELLULAR 
also REWARD LABELS 


Your Logo and Company ID Imprinted 
‘No Minimum Order _*No Set Up Charges 
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Equipment for sale 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 870-4121 
FAX (602) 395-1357 
2340 W. Columbine 
Phoenix, Arizona 85029 


* IBM AT/XT compatible 

© Program your radios ‘IN HOUSE" 

* Programs: Radius, HT600, STX ~ 
SABER, Maxtrac, MT1000, etc, 


=—SC 


Southern Computer Corp. 
141 W. Wieuca Rd. 
Atlanta, Ga. 30342 
FAX (404) 252-8929 


PA-1 ONLY $169.00 


MOTOROLA RADIO Programming Adapator (PA-1) 


Full line of radio programming cables available 


ORDER BY 1 RM. & WE'LL SHIP THAT DAY 


Send For Free Samples 


ADVANCE LABEL & TAG 
1725 N. McDonald McKinney, Texas 75069 
1-800-777-9794 FAX(214)548-2518 


FOR 2ND YEAR 
40% OFF 
MOTOROLA RADIUS 


Similar Discounts on 
KING and RANGER 


PROCOMM 
(805) 497-2397 


1-800-752-3571 
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NEW OVERSTOCK 
ONLY 4 LEFT! 


SPECIALLY DESIGNED HOFFMAN, SEALED, 
WEATHER PROOF, OUTDOOR. AIR CONDI- 
TIONED EQUIPMENT CABINETS WITH SWING 
OUT RACK MOUNTS AND LOCKABLE HARD- 
WARE. 54"Hx30"Wx24"D. DESIGNED FOR 
HOSTILE ENVIRONMENTS. CALL FOR DETAILS. 


PRICE — $2,200 each 
MIDWEST TOWER 


314-343-0460 


For Sale 


MICOR T43ARTN1190 _ 

MICOR 4F Scan Heads 

MICOR Cables, heads. speakers & mics 
Syntor VHF . 

MOSTAR, TRAXAR Trunked 

GE VHF MASTA Il 50w 

GE VHF MASTR Ii 100w 

GE MASTR It Cables. Speakers & mics 
Bird Wattmeters NEW 


. Oklahoma Two-Wa 
405-528-6467 


DON’T FORGET 
THE MOST IMPORTANT PART 


Equipment for sale 


OF YOUR PAGER, YOUR LABLE. 


QUALITY PRODUCT 
CUSTOM SERVICE FAST TURNAROUND 
ANCHOR GRAPHICS 
1467 LeMAY, CARROLLTON, TX 75007 
BUS: (214) 242-0439 FAX: (214) 242-0959 


FoR SALE 
22 Motorcta UHF Expo H24XPUG120AN . 
2 Motorola UHF Expo H2A4QEUGI20AN 
2 Matorala HT-600 Aw H445VU7120AN . . 
2 Matorota HT-600 aw HadSVU7160AN 


§ Motorola Radius P300 4w H44AFU7IBOAN . . 
3 Motorola Radius PSO 2w H34GNU6120AN 
5 Motorola HT-90 HI4HMUGI24AN 
11 Motorola Radius M214 wiscan O44LRA7PASBK 
2 Motarcta Radius M-100 D34LAA 73A5BK 


: 275, 
“Above radios aro in 8-10 scata clean many units New in jhe box. 


First Came, First Served 


5 UHF Mitreks 4 freq. PL 30/SGwatt 
12 UHF/VHF 250wall + Micor Apts 
22 Low Bank MOT M-70 4F 100wats w/scan36-42MHz 
22 Low Bank MOT Mitrek 30-40MHz 110w 4f wiscan 
8 Low Band Base stations 36-42 assoried MFG 
3 TMX-8310's GE 800 AtHz TK 
25 VHF MT-1000's 99 channel New 
§ UHF T-600's P-200's Many in stock 
5 UHF Flexar stations 
25 UHF Maxats Maxar 50's 
VHF MT-500 Portables 


SCOTT COMMUNICATIONS 
406-745-3218 


MASTR II - 110w Mobiles, Bases/ 
Repeaters, Controllers, Channel El- 
ements. 


MICOR - Bases/Repeaters 
MOT - Paging System. 
601) 264-9760 


AFFORDABLE PRICING 


Starring 


Portables, mobiles & bases 


Produced by: 
MOTOROLA 


(I> LOWEST price in the U.S.A. we Bear any deat 
(I> TOLL FREE ORDERING! 1- 800-231-0103 
(I> THREE YEAR limited 


Presented by: 
CALIFORNIA RADIO ™ 


warranty by MOTOROLA 


(The best Deg in the business!) 


| We stress SERVICE, not just the 


cs 


AUXILIARY 


wrryi Tt tt ed 


For use with Motorola, G.E. and other low current 
switch panels In Public Sataty Vehicles. Consoli- 
dates upto 8 relays onto a printed circuit board in 
onecompact housing. Beacons, amber, flashing 
and alley lights plus trunk release, gun rack 
release and cther items may be controlled. 
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FOR SALE 
Mobiles 


800MHz Trunked Syntor XX T45VBJ5G611 
B 42-50MHz Midland SOw dash mount 
1 40-50MHz Midland Trunk Mount - Like Neve 
4 155MHz Mitrek, 100v. wipl (NO ACC'Y) THRJA . 
2 40-50MHz MOCOM 70. 110w wipl U71BBA .... 
1 470-512MHz MOCOM 70 wip! U34BCA 
1 BOOMHz Conv, GE ATSSAAU, (NO ACC'Y) 
15 SO0MHz Trunked Johnson LTR8B00 
8 SOOMHz Trunked Johnson LTR8805 
Repealers 


1 UHF C74MSY3101 Repeater .... 

1 UHF C?P4MSY wrweather proof cabinet 

1 UHF C64ACB Micor Repeater 

2 UHF VTBSYAU88 250w, Repeater 

Misc. 

4 TP38 CS! Repeater tone panel, like new 
3 6386SP Mobile duplexer, Phelps Oodge, UHF . 
1 696-4 duplexer, Phelps Dodge, UHF 

1 CSI CS9500 phone patch 

1 T1600 DC Remote 

Test Equipment 

1 IFA FM10005 

1 IFA 826 Sinad Meter 

1 Bytek 51-RX Nam Programer 

1 Motorola T1013A Dummy load, 300w 

4 SPAR-3D Bench Supply 9-1SV 30amp 

1 Test Equip. Cart, 48” high wicasters 


SYNCONM 
5859 Rosebud Lane, Suite 3, Sacramento, CA 95841 
(916) 348-3010 


Central Communications, Inc. 


RELAY PANEL 


For Public Safety Mobile Installations 


@ Saves three hours plus on initial installations; 
more on re-installations 

@ Eliminates under-hood mounting of relays 

More reliable than separate relays 

@ Simplifies Maintenance @ On board fusing 

@ On board surge and spike protection 


| 


o— REPRESENTED BY 
=== INTEGRATED 
== COMMUNICATIONS 


(509) 452-7836 + Dealer pricing available. 


| 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 


Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, lested, one year warranty 
Link monitor-mix/monitor mule control 
Adjustable repealer/link/DTMF audio outputs 
Selectable DTMF mule on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


: 3185 Bunting Avenue nec 
Grand Junction, CO 81504 —— 

VISA 
| , a 


(303) 434-9405 


CALIFORNIA RADIO‘ 
16943 - 6200 Road Montrose, COLORADO 81401 


303-249-1414 


— 2-WAY RADIO 


GE Two-Way Radios 


* Less than wholesale prices 

* One million dollars of GE equipment 
* Same day shipping 

* Express Repair power 


== 1-800-3366-VAL 
vin 


COMMURACATIOWS, (OC 


OPERATORS! 


GOODBYE T0 | 
DEAD AUTO 
BATTERIES! 


The ChargeGuard™ automatic timer 
switch for 2-way radios extends vehicle 
battery life by automatically switching 
your radio on and off. Complete & easy 
to install. Nothing else to buy! 

« rugged, dependable 

© programmable 

© no Ignition switch connection 

© actually warns of electrical 


system problems! 
¢ made In the USA! patented! 


nly $79.95 list! Order toll-free today! 


automatic on-off cariteh for 2-way radios 


800/458-3410 (es 1 


CharpeSard cayenne (400 Highland Aarv., Ntoons, PA 10682 


Patent 4,060,917 
ee ee ee as eo 
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D&L CONNECTIONS 


Sell & Service 


iy. By 


ih 


IN INDIANA: 1-800: 334-9653 

FAX # 1-219-4B3-5584 
3512 CAVALIER DAVE 
FORT WAYNE. IN 468416 
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SPRING into Savings at 


BASES/REPEATERS 

MOT MICOR CS3RTB1103 
4.8 Local Contral (like new) 

1 MOT Micor C64 Ropeater Cont 
Duty 


MOBILES 

Konwood KT601S, 42-50, BOW. 
N.B.OT 16 ch. underdash 

MOT MICOR, 45W, 6 F., 
196-150 MHz drawer unit only 
with all occess.. no mikes B F. 
Scanhoad 

4 Frequency, with scan. no mike 

MOT MOCOM 35 UHF, 2 F 

40 GE Contury ali access 

20H B MVPs. clean. al! access 


bal 
COMMUNICATIONS 


All sales cash or casmer’s check 


C.W. WOLFE! 


MOBILES 
GE MASTR Il UHF_ 100 wait 


ACCESSORIES 
MASTA 8 Accoss. Group 


MISCELLANEOUS 

GE PE 3 Hour Rapid chargers 

Redicode OTMF Mic’s.. MITREK. 
MICOR, SYNTOR Plugs 

25-MOT. MC-70 From Mt. contro! 
Heads 

12-220 12 Stot wall charger 

20 MVP Powor Supplies wirormote 
& miko 

Federa PA-20 Intorcoptot 
100 watt, Siren Amp 


$3000.00 


CALL FOR CURRENT FLYER 
Fax: (406) 252-9617 


Equipment for sale 


COOKS 
COMMUNICATIONS 


CORR GENER AL & E 


Aa 
Mobile Radio 


ELECTRIC 


GE MOBILE AND PORTABLE RADIOS 


AT WHOLESALE PRICES 
1-800-233-8818 


160 N. BROADWAY 
FRESNO, CA 93701 


$PECIAL$ SPECIALS SPECIALS 


MOTOROLA SEAVICE MONITOR A-1200, 
CALIBRATED WI90 DAY GUARANTEE 
WISCOPE; CODE ENCODER; MIXER 


UHF PORTABLE ANTENNAS W/BNC 
(LOTS OF 60 @ $150) 


50} MITREK B00OMHz. CONVENTIONAL WISTATUS 


300) EF JOHNSON CHALLENGER MOBILES, UHF 
15 WATTS 8 OR 20 CHANNELS. QUANTITY DiS- 
COUNTS APPLY. 


3) 2008C MOTOROLA SYSTEM ANALYZERS 


Leavitt Communications, Inc. 


1113 Central Ave. © Billings, MT 59102 


406-252-9220 


Channel Elements 
100,000 Freqs in Stock! 


MASTR Il, MVP, EXEC Il 
MICOR, MOCOM & MOTRAC 


$15 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


Centra Com | 
& Haze Beige 
Console For Sale —- 
In Part or Whole 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06705 
(203)575-3008 


WHY PAY MORE! 


MOBILES RECONDITIONED WIACCESSORIES pre 


Mot 600 MH2 ‘Syntor X°. ° Syntor X23" 35w trnkd 450 


Mot 800 MHz “Mostar 15w/3Sw (T3S/45TLAL tmad 400450 
Mot 800 MHz Tracar/Maxtrac’” 15w ink (DS5TDA/MOay 350 
Mot B00 MHz Motrar  10w. 1mkd (O25V/LA) 150 
Mot 800 Miz Mostar/Traxar tmbkd. tech spl. wo PA 75 
Kot B00 MHz Micor 35w tmka/comy (TASRTA} 200 
Mot 800 MHz Maxar-80° 10w conv, DPL (D25TSA) 200 
GE 800 MHz TMX8495° 15 trike 300 


GE #00 MHz Classic 1’ 
GE 800 MHz Classic | 


1Ow, Inkl whanaset, not testec 7 
Vw. tmkd wirem. accy 


(MIAAZIMIDAT) 150 
GE 800 MHz Century 1 10w conv. (CE3SBBU) 7$ 
GE 800 MHe MVP" Iw cony, (CT5..921 150 
ERI 800 MHz 8850/8800/8700 series, trike call 
Kokusal 8X] MHz MX8675 trnkd wiGL2035 hd, 1 ea 200 
Regency WSI0200B wiGL2035 hd, 4 ea 200 
Mot 450 Miz “Micor” 75w. PL/DPL (TS4RTA) 250 
Mat 450 Miz as above wiwide space xmtr 275 
Mot 450 Miiz “Micor” 25/4Sw, 25w/W.ST. PL (T3444RTA) = 200 


Mot 450 Miz “Miteek” 75/900. PL/DPL (T64/74JJA} cal 


Mot 450 Miz ‘Mitrek” 30/50, PL/OPL (T34s44JJA) 300350 
Mot $50 MHz ‘Mocom 70. 50. PLIDPL 
44 470 MHz aso) 200°150 
450 Miz “‘Mocom 70°" 25m. PL (US4BBt) 128 
Mot 450 Miliz “Mostar” 2030 synth 28/16F 
(DBS4TL Aj 250325 
Mot Masar 60 Masar ‘Maxar 50 ca 


Mot 150 MHz Nicor” 110. PL (TT3RTNi 


Mot 150 MHz Micor’” 110w. 4T8Rwide space XMT/ACV 
(TRARTA) wo 
Mot 150 AtHz © Nicor” 60. cso PL (TSQATN) 206 
Mot 150 Miz © Mocom.70° 100m, PL. L4F (T73BRA) 250 
Mot 150 MHz © M7)" 60/4Sw, c’sq (TSU43B8A) No accy 75 
Wat 150 MHz’ Mitek” 60/40w. PLIOPL (T5343 JA) 350°250 
Mot 150 MHz * Maxar80"° 50/25w. PLYDPL {043.G3TSA) 250/200 
Mot 46-147 MHz, MCX.100, 30w, wi of wwe 
scat AomwLoe 350300 
; Mot 46-147 Miz "MICX90" Ow, 161, synth 300 
' 
1 
i] 
i] 
! 
AIR COMM 
: 461 
' TWO-WAY RADIO SALES 


MOBILES RECONDITIONED W/ACCESSORIES CONT. PRICE 


250 


' AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY 


100, PL (TPIRTN: 


Mot rs 50 vad 


Micor 


Mocom.709" 100. PL (T71BBA) 250 

25w. 2t. csa/PL iDGITRA) 160200 

55, Pu EXT (DSITSAI 250 

10w con, OG 150 

tl 75v cosa. 4° (RBS) 260 

0 ACCY 200 

Ge 90 Mz cali 10021 CG \MX7BKF) 250 
GE 150 MHz Master I’ 1004, CGE” series wWSt 275 
GE 150 MHz Exec Il" 100w. 4t, c’sq (SX76FFS) 200 
GE 150 MHz Phx-S" 40w. 16f, wio sean (NSAGE) 499 
GE 150 MHz Phx” 40w, XTAL (M3A01) wo accy 100 
GE 150 MHz ° MYP™ 25w. If, c’seg CG (C756) 150/175 
GE 42-50 MHz “Exec II" 100w, o's (RTT4AAS) 200 
GE 42-50 Miz * Master II’ 50w, cg, NB (RTEAAAW) 100 
GE 42-50 MHz “Master II" 100v., cg (MC74AAU) 250 
Redicom MXBO0T300S trnkd wicable only 1 na 150 
Kenwood TX8015. 450m/H2, wacey 1 ca 150 
Unidem AMH350, 150MH2, 35w lea 159 
MOBILE “PU/OPL’ AND CG BOARDS UNIT 

aa PRICE 

Mocom 70° PL encidec (TLN448) 40 
Mocom. 70" DPL encidec (TLNS6171 50 

{ Wesgrapelbicbe ras 20 

4573132) 5 


x 

50 

DPL encidec (HL! 1201") <0 

' PL encitec {TRNGI771 40 
jaxar” OPL encitec (TRNG207) 1] 
MVP” OG. encidec. (19032661) 25 
PE” CG encidec (19032101761) 20 
Master II” CG enckdec (19041726161) 30 
“Master Il" CG 206 encidec, BCG encilen’t ency dec 2% 
Master I Time out timer (1990313461) 10 
AGA “700'1000"" OC encidec (3457554) 20 


1 E. McDOWELL RD.—PHOENIX, AZ 85008 


—SALES (602)275-45¢ 


UNIT 
PRICE 


new 1 


MOBILE ANTENNAS 


Mot 150-170 MHz, broad band {HAD4000) 


Mot Comanche | 3db w/PL259 (RRAS304) new 20 
Mot 450 MHz 5dp trek mnt (TAE6O62) new 25 
Mot 450 MHz 5do tek lip mnt (HAES023) New 25 
Mot 450 MHz 5ab omni mnt wP259 

(RAESO14/RRAS225) new 20 
GE 800 MHz mobile mat 1/4 wave wio N’ conn 

(198209568) new 3 
Mobile Mark 136-150 MHz 3ab icut to 141 MHz) model 

CV3160 new 15 
Mot art mnt spring base w/o whip, 25-50 MHz (NLN4457) new 20 


PORTABLE RADIO SPECIALS UNIT 
= aaa PRICE 
Mol “HTSO" 450 MHz. 6t, 4, synth wicarrying case/balleny 
Antenna (H44B0U7%60) - 2 yaars old 1900 
‘Six Pack” special: 6 portables wi1-6 uni rapid charger 
Single unt once: Portable wicase ponabie 6-unn charge! 


(NTN5196) 185 
Sorry, No single unt chargers avaiable 
Mot PAC/RT” 450 MHz mobie repeater (1114TTY}. PL, avHT440 
Dortable (M24LGU) vetucle charge”. control cables for “Mirek 70 
Master ‘Pro’ or ACA 700/1000 500 
SIRENS UNIT 
ws PRICE 
Sracom tl tested pk no accy 6O 
PAIOCO tested Ok NO arcy a 
lasted Ok NO acty 3% 
Federal mocel CPRIOOA. amouher only - not tested 5 
Unitro! 280/380/480 remote simocet 8D PA oniy 5 
Unitro! series S00. wibrat aniy ei] 
S&Wi * Magaum IV" ne acey 50 
Federal PAI00O/Untrat 800° nat working 2015 
MULTIPLE FORMAT TELEPHONE TERMINAL mer 
Al 


HARK ADVANCED MOBILE TELEPHONE TCAMINAL (AMT-2) 2 yis ald, 
3 systems available 

2-4 channel vdcentral processor; 1-6 channel vweuntral processar, will 
separate 2500/CHANNEL 
Glenayre IMTS encoder/decoder logic unit {GL20410) 150 
ADG Jackheld Bantam Conn Models. JC6MBM, IC-4-24M 


JC-2/48M Call 


15—FAX (602)275-4555 


ss i en a ns ke St nahin ko om i ha se hn i hl an i ST 
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Visit Us At Booth #117, IMCE. 


Bek > H-=T- 7 <> W------------ 


Natural Voice Products 


@ Repeater Identifiers 

@ Site Alarms 

@ Remote Telemetry 

@ Weather Stations 

@ Multiple Languages 

@ Emergency 
Announcements 


DataVoice - DV-64 

Add a Aecorded Natural Voice to your 
system of equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. {If power is re- 
moved the recordings will not be lost), We'll rec- 
ord your message(s) in a male or female voice 
- or « you can record the library by using the 
optional SDS-1000 development board on an 
IBM or compatible computer. 

Parallel Input Word 600 ohm Audio output 
selvet 8 ohm Audio output 
500 ma Keyline Output 600 ohm Audio output 
32 Kb sampling rate +9v to +14v Supply 
Multiple Modes Size: 4.00" x 4.25” 
Selectable Timing Connectors Included 


Prive $169.11) Singk Qty (programmed) 


Palomar Telecom, Inc. 


2250 N, Iris Lane | Escondide, Ca. 92026 


(619) 746-7998 


WE'll BEAT YOUR BEST PRICE! 
California Radio 800-23)-0103 


MOTOROLA RADIOS 


MOBILES 
35 W SYNTOR X SMARTNET TRUNKED 800 MHZ NEW 
12 W SPECTRA 900 MHZ 10 SYS/10 SUS FLTS TIA 
15 & 35 W MOSTAR TRUNKEO 800 MHZ 
WILL PROGRAM 
25 \W MAXTRAC t6F REMOTE SPKR SCAN 
WILL PROGRAM 
20 W & 50 W & 100 W UHF MITREK 4F PL/DPL 
40 W & 60 W & 110 W VHF MITREK ¢ F PL/DPL 
50 W SYNTOR UMF 8 F PL NEW ACC WILL PROGRAM 
100 W UHF & VHF MARATRAC A-7 CONTR HD 99F SCAN 
100 W UHF & VHF SYNTOR X 16 F NEW 
WILL PROGRAM 
100 W MICOR UHF 12F PL WIDE SPCD 
TRANSMTA RECOND 


PORTABLES 

2 W MTS00 2F PL VHF NI-CAD ANTENNA 

2 W HT90 2F PL VIF NI-CAD ANTENNA 

4 W MTS00 4F PL UF N-CAD ANTENNA CHRGR 

4 WHT4d0 4F PL UHF NI-CAD ANTENNA 

5 W MX-S & 950 PL UMF NI-CAD ANT CHRGR 

2 W MTX800 TRUNKED 800 MHZ NI-CAD CHRGR 

2 W MTX900 TRUNKED 900 MHZ NI-CAD CHRGR 

3. W STX TRUNKED 800 MHZ NI-CAD CHAGA 
WILL PROGRAM 

4.W UHF & S W VHF HT600 6F CHARGER 
WILL PROGRAM 

CONVERTA-COMS FOR MX & MT500 WITH 
ACCESSORIES 


BASES 

35 W SYNTOR X CONSOLETTE TRUNKED 600 MHZ 
100 W UHF MSF5000 32 PUDPL CODES PROGRAMMED 
25 W MOTRAC UHF CONSOLETTE Pt mic 


WANTED TO BUY 

STX » MTX - EXPOS - SABERS - HT600 - HT440 - HTSO 
MT1000 - MT 500 - MX-S 340 - MAXTRACS - MARATRACS 
MITREKS - TRUNKED MOSTARS - SYNTOR X - SPECTRAS 


RADIO EXPRESS, INC. 703 266-1928 
P.O, BOX 632 
CENTREVILLE, VA 22020 
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ULTRA-COM 96 


Desktop dispatch console 
expands to 16 channels 


MODULAR COMMUNICATION 
SYSTEMS 


LOW PRICE 

BIG SYSTEM 
PERFORMANCE 
DYNAMIC 
PROGRAMMABILITY 
MICROPROCESSOR 
CONTROL 
MULTI-FORMAT PAGING 


¢ MANAGEMENT REPORTS 
e PERSONNEL VEHICLE 


STATUS 


¢ G-STAR INTERFACE 
e E-911 COMPATIBILITY 


13309 SATICOY ST. 
NORTH HOLLYWOOD, CA 91605 
TEL. 903-860-3660 FAX 903-860-3658 
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distributed by 


WN: Fommunications 
1 So Associates in. 


Orcer Fax (800) 284-4934 
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KILLER MITREK SALE! 


39-50 MHz - 110 watts - Pl or Dpl - W/Ext. 1/4 channels. 


FM/AM-1600S 
Radio Communications 
Test Set 


FOR SALE 


MICROWAVE RADIO: ONE HOP OF DIG. 
RADIO, UNPROTECTED, 10 GHZ, BAND 
WITH 2 ANT. ANALOG RADIO FARINON 
900 MHZ BAND, UNPROTECTED, 2 
HOPS. LOOSE UNITS FOR SS-900, SS- 
2000, FV-40, LDG MULTIPLEX, ETC. 
MAKE A OFFER. 


CALL GUY: 514-671-3443 
FAX: 514-659-1614 


FOR SALE 


Motorola Centracom Series | Dispatch Con- 
soles. Two Operator Positions for 8 Base Sta- 
tions with: 


900 Call Quick-Call || Encoders 

46 Line Western Electric Sketch Phones 
Dictaphone Call Check Recorders 
Simplex Sequential Incident Stamps 
Simplex Punch Clocks with Master Clock 
Other Miscellaneous items 


cp Complete with all accessories & fully bench tested! 


CALIFORNIA RADIO 800-231-0103 


For Sale/Wanted 
Pagers 


NEC and Motorola reconditioned or as is 
McManus Communications 
(501) 763-6250 

FAX (501) 763-6533 750 


$135.00 


At the sound of the 


tone... 


Let us introduce 
you to the 
latest 

addition 

in our 

extensive 

line of 

two-way 

radio 

products. 


The RT40 Series- 

4 Frequency Tone Remote Control with.... 

* 4 separate transmit frequencies © LED channel display 
¢ Easy touch control button * Also available in 2 and 8 
frequency models. Call 1-800-527-4596 today for 
additional information on our entire family of 
Multi-frequency Tone Remote Control Units. 


utomation & 
lectronics 
ngineering, Inc. 


13667 Floyd Circle : 4 
(214)238-9596 © Fax (214) 238-9181 
in Canada: Omni Provincial Electronics (403)291-9639 
We Honor all Communication Products Warranties 
Same Address, Same Phone Number, Same Owner 
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FOR SALE 
* Micor bases; CS3RT8-11150, HB with DC contro! cards 
ang AC supply, excellent condition $785.00 
* Micor repeater; CS3ATC11000. HB with OC contol 
cards timer and 4.D. AC supply. excellent cond 
$1750.00 Same converted to 100w. $2000 
* Masterll mobiles: EX76SKKS66A. very clean, complete 


* Master tl channel elements $6.00 ea 
© Tektronix 212 Handheld scope, late model, exc cand 


Call Ray (503) 267-6064 


See us at IMCE ANAHEIM, CA. BOOTH 378 


All equipment currently in operation and under 
service contracts. To be replaced in early 1991. 
Most equipment about 7 years old. 


395. 


10 or more 


F M 1960 Area Emergency 
Communication Center 
c/o Frank Marshall 
PO. Box 73042 
Houston, Texas 77273-3042 
Phone (713) 440-8903 
FAX (713) 440-9743 


PORTABLE RADIOS 


MINICOM 


PROFESSIONAL 

HANDHELD 

VHF FM TRANSCEIVERS 

2 WATTS - TWO CHANNELS 


Ideal for usa on construction sites, im ‘factories, far 
security cantrol, and by recreational supervisors. 


FEATURES INCLUDE: 


* Range up to 3 miles, sutjyect to enviranmental 
conditions. 


* Lightweighl, compact, sturdy high impact plastic 
yexturod caso, wilh Doll clip and carry case. 


Aechargoable nickel cadmium battery pack, A.C. 
ballery charger, lexible antenna with BNC con- 


necior, FCC license application included. 


= Jacks fol AC charger earphone. externa 


Speaker/micropnone, and external antenna with 
BNC connector 
Nhel selector switch 
ontrolipower on-off switch 


High/low transmit power output switch. 


* Adjustable squelch contral/tone squaich on-of! 
switch 


* Batlarytransmit LED indicator. 


Operates an any FCC. Part 90 radio service 
lraguencias 


* Available in thrae busmass band irequencies, 
FREQUENCY A - 151.625 MHz (RED) 
FREQUENCY & - 154,570 Miz (BLUE) 
FAEQUENGY C - 154.600 MHz (GREEN) 


* Includes set of installed crystals for one of above 


Solectod frequencies in channel 1, Optional set of 
cryslals can be installed for channel 2 
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USED RADIOS 


MX MOTOROLA PORTABLES 
450 WII & mierecezerian sien oh 


MX CONVERT-A-COMS 
NOT TESTED 
12watt spkr 


MOTOROLA 45w MICOR, 
460 w/pl wide spared 
TX-Tested 


Misc, Needs/elements for 
MASTR II/MICOR .......... 


Federal PA15 Sirens tested 


All Sales “AS IS” 
THE RADIO SHOP 


713-526-8000 
4212 Mt. Vernon 
Houston, TX 77006 
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INSTALL YOUR OWN BUSINESS 
TELEPHONE SYSTEMS 


- It’s a snap - 


Wholesale prices on top line phone 
systems with installation manuals. 


Teletechniques Inc. 
303-731-2276 


MOTOROLA adiu 
Colorado 
Hi-Tek Inc. 


Southwest Colorado 
303-731-5100 
Fax 303-731-5800 


BUY—SELL 
UHF/VHF SPIRIT PAGERS 
1000 Call T/V Paging Terminal 
UHF Master || mobile 
Hi-Power 


USED 2-WAY RADIOS 
Call Sid Cohen 

at AIR COMM—Phoenix, AZ 
ig delta © Fax (602)275-4555 
‘0-/0% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘‘Systems 90°’ con- 
trol heads. PL and paging reeds, channel ele- 
_-Ments. Cash quotations made for 
be purchase of above equipment. 
COMM 4614 E. McDowell Rd. 
frit ee Phoenix, AZ 85008 


AIR 


Equipment for sale 


LAND MOBILE INFORMATION SERVICES 


* 800/900 MHz Pools 
e On-line Access 


e Formatted Data Reports 
¢ MAS Data Reports 
¢ Disc Output Available 


Call Kathy Dove, Manager, Computer Operations, 
at (703) 528-5115 
Spectrum Management Systerns, Inc. 
111ON. Glebe Road, Suite 500, Arlington, VA 22201-4714 
FAX (703) 524-1074 
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Antenna Farm 


913-492-6212 


Oo ANDREW Ee 
(jn Consolidated Ce 
IY alactrondc mua hc able 
»CENTUREN ,. 
Band-lt ooo < i 
GF. Selectone 
7a 
- @ushaatt 


11500 W. 90th St. ® Overland Park, Kansas 66214 
FAX 913-492-2948 


Cable ¢ Connectors * Antennas * Installation Equipment 


LOW PRICES @ ]-800-255-6222 ¢ FAST DELIVERY 


waa age. Bp AS ies oe 
SDE AD al 
AUSREN ERS]  @ 
‘y  SPECO 
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FOR SALE 


Mot. TT Mics, Mot. 900 MHz, Link 
with antennas & manuals. 


Micor Compa., Trunked Mostars, 
Traxars, Syntors. 


Any Mitrac or Maxar or Micor. 
GE Mastril H.P. All Bands Clean! 
Mot B91RCB6106B Mint! 


FCC 
1-800-232-3101 


SERVICE 
MONITORS 


Spocializing in Service Monitors since 1973 


¢ Repair and Calibration 
¢ Buy, Sell and Trade 


* COMMUNICATION 
7 INSTRUMENTS ~ 


356 Hillcres! Street, El Segundo, CA 90245 
Phone (800) 288-8223 or (213) 322-3664 


CLOSE OUT 


Ratelco - 12A, 48V 
battery charger 


LORAIN 24V, 50A charger 
1KW UPS 


Berry Electronics 966A trunk 
signal analyzer and 314A trunk 
test set, new 


CALL NOW 
(818) 308-0398 
FAX (818) 308-3909 


100w Micor YP Base’Rpn 

506 Mocom 70 VIF Cons Aw Phoenix SX VHF 

dOw Mastr UMP Aptr 25% Century I Vir 

40w Exes IL UNE Base SW MVP UHF 

4Ow Exec I VHF Hase J5w ACA TAC 300 UsIr 

30w AGS TAC 200 Base 25a ACA TAC 310 UNF 
ns Sa MITSOO VHF 1-6 CH 

5a PT! 


$600ea 
. $900 


COMMUNICATIONS 
BUY-SELL-TRADE 
100w Exec It UNF 


xe | 
* x SPECIALS «x 

**GE EXEC |! 40 Watt VHF moniles widecy.. $99.00°* 

“Motorola Maco 70, 30 Watt VHF wAccy., $99.00°* 

**RCA TAC 200, 30 Watt UHF Mabile waAccy, $149,00°* 

**Redicode OTMF Microphones, wischematic, $22.00°* 


1-800-456-5548 
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120 


| lassified 


Equipment for Sale 


CHANNEL ELEMENTS REBUILT 


[] Lifetime guarantee on Bomar Crystals 
[ ] Competitive pricing 
|] 48-hour, 1-week and 2-3 week service 


CALL 800-526-3935 FAX 800-777-2197 
IN NJ: 908-356-7787 


201 Blackford Avenue * Middlesex, NJ 08846 
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MOTOROLA 


RECONDITIONED RADIOS 
HUNDREDS IN STOCK 


& 800-231-0103 *®, 


CALIFORNIA RADIO 


/DPSO0T 


ATA DISPLAY PAGER 


Get tough with us. 


Get tough with an NEC IDP 5000, 

[ts thick skin and tough, compact 
design protect your phone numbers, 
codes and technical data. And it’s got 
more message slots, more addresses, 
and a bigger, easier-to-read screen. 

Bring your tough questions, and 
we'll give you our toughest 


answer. The IDP 
5000 Pager. NEC 
McManus Communications 


501/763-6250 
FAX: 501/763-6533 


GENERAL 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 
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FOR SALE 
MICOR T43ATN-1100B T43RATN-1190A 
VHF 45W radios with heads cables mikes 


$90 ea, 
John Ayres 
A-COMM Electronics 
11881 E. 33rd Avenue, Aurora CO 80010 
303-343-4706 


COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory — Quality Service 
Fastest Delivery and Best Prices 


aaa (S@ 1-800-356-3200 


5157 Anton Dr. 
Madison, WI 
53719 
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Extended Local Controls 
for EFJ86XXLTR Radios 
Dual Control Head Adapter for EFJ 

Challenger Mobiles. 
Mark Bitting Inc. 
P.O, Box 13; New Cumberland, PA 17070 
(717) 774-7203 


FOR SALE 
Celwave radio cavity, model no. 500- 
1, frequency 160.890 MHz, designed 
for 1.5 dB loop, new conditions. 
$100 each with 36 to sell. 
Union Pacific Railroad 
Fred Galata (402) 271-3112 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 
For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE @ Uniden Mi Maxon @ King 
HB Midland @ Cobra @ AT&T @ Radio Shack HM Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563, or toll free fax 800-848-DUCK (3825) 


Vv 
>< ENTU 
Awe EN 
INTERNATIONAL, INC, ex > 
P.O. Box 82546 MP Lincoln, NE 68501 
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WE MANUFACTURE NEW PAGER 
REEDS AND ACTIVE FILTERS FOR 
*MINITOR, “PAGECOM 
AND “SPIRIT PAGERS 


$17.00 EA. 
$30.00 EA, 


REEDS 
ACTIVE FILTERS 


FAST DELIVERY 
“TRADEMARKS OF MOTOROLA 


rasrco. 


PH (513) 773-6255 
FAX #(513) 773-8003 
PO. BOX 1482, PIQUA, OHIO 45356 


ANTI-SURVEILLANCE/EAVESDROPPING 


Communication, Countermeasures, 
Scanners, Frequency Counters, Night 
Scopes, Frequency and Code Directories. 

Company Catalog $3 (refundable) 
R.FE. Ltd. 

P.O. Box 935, Lancaster CA 93584 
REMAIN FREE ELECTRONICS LTD. 


BUY — SELL — TRADE 


Micor Base/Repeater fram $1295 
Master t| Base‘Repeater from $1295 
Mocom 70 Consolets fram $250 
Mocom 70 Mobiles from $100 
Micer Mobiles from $150 

Mitrek Mobiles from $150 

Maxar, Radius, Traxar Mostars from $150 
Master |] Mobiles from $150 

EX Il Mobiles from $100 
Phoenix/Centura‘MVP from $150 
DC Tone Remotes from $100 

Pulsar Ill VHF/Bell from $395 


Bases’ Repeaters: Mobiles 
No Used Pagers-Portables or Parts 
Cash ~ Shipping Paid Promptly 


Bob Bernat Call For Quote or Sales List 


Ho cin Office {Nat'l WATTS) 1-800-423-3858 


seni ane wt Warehouse 1-501.835-7066 
BARNETT ELECTRONICS 


8718 Wilhite Lane © North Little Rock, AR 72120 


‘ 


WE BUY AND SELL USED MOTOROLA 
AND GE FM TWO-WAY RADIOS 
35 MICOR, BOOMHz TASATABDOO 
2 MICOR COMM APTA, 460MHz, CB4RCBS105AT 
30 MICOR, 460MHz, T74RTAI000 
18 MITREK, 153MHz, T83JJA3000 
206 MICOR, 1S3MHz. T73ATN3t00 
41 MITREK, 31MHz, T81JJA4900 (NEW) 
10 MAXAR 80, 31MHz, D51TSA4000 
91 MOCOM 10, 31MHz, D4tAAN3100 


SCHAEFER RADIO CO. 
1301 Grant St * P.O. Box 395 * Denver, IA 50622 
319/984-6115 or FAX (319) 984-6220 


Equipment for sale 


FCC RESEARCH SERVICES 


¢ SMR Loading Record Verification 
e 800/900 MHz Cancellation Reports 


e License/Appiication Verification/Tracking 
e MAS Application Tracking 
e License, Application & Microfiche Copies 


e Frequency Searches 


Call Jeanne Glenny, Gettysburg Branch Manager, 
at (717) 334-0537 
Spectrum Management Systems, Inc. 
1110. N. Glebe Road, Suite 500, Arlington, VA 22201-4714 
FAX (717) 334-9602 
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FREE MOTOROLA STUFF! 


a Modax 100 & Modox 500. Any reasonable offer! 
ew $130.00 in Mot. pats 50-00% off NSO. 4) pg, Bt $10. 
CALIFORNIA RADIO * 800-231-0103 


Visit our shop at 1005A&B 
Tyler Street In Fredericksburg. 


me MAE CHIE LY 
INN £2 FCTROMCS oe a to our 


P.O, Box 7846 
Motorole Base/Repeaters 
B84ACB3106 PL 225W 494-512 Tone Repeater 
884RCB3106 PL 250W 450-470 Tone Repeater 
B64ACB3106 PL 75W 450-470 Tone Base 
C34RCB3106 PL 12W 450-470/494-512 Tone Base 
B73RCB3106 PL 100W 150-162 Tone Repeater 
C73KS611068 PL 100W Cont. Duty MSR2000 VHF 
C71ACB3146 PL 100W Cont Duty 36-42 Dual RX 
C71RTB3106 PL 110W 42-50 Tone Base 

T1878 Spectra Tac Comparators; SOQMS Etc 
Mobiles 

T44SRA3200BK PL 494-512 

T64SRA32Z00BK PL 450-470 

T8IJJAISOOAK PL 110W 4F VHF 


Fredericksbur: 


, VA 22404 703)373-3888 


TS3JJATOOOAK 6OW 4F VHF 

T73RTN3190 110W 150-162 & 162-174 PL 4F 

TS3RTN3190 GOW 150-162 & 162-174 PL 4F 

TB3SRAZZ00AK100W 150-162 Multi PL SYS90/Acc. 

T63SRA3200BK 150-162 Standard or SYS90/Accys. 

Q2033 & P1118A UHF Memcom Med Radios w/Aux 
RX FronvRear Accys & remote steering option 

Portables 

H44SSU3140AN MX300S UHF PL 6F 

H44AXU3180B DVP MX 8F UHF PL 

P24ESN3150A SPO1 Apcor Single PL & Multi PL 

Centracom Console Equipment 


Call or Write for our Spring Flyer. 
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Swersweep 
SWR Measurement Kit 


Swersweop is designed 10 work with modern service 
moniors wilh tracking generator and spectrum ony 
ef enabling a plot of SWR vs. Frequency on the CRT 
display. Swersweop allows the instrument to function 
as a scalar notwork analyzer. See feature articla on 
page 64 of Oclobar 1989 Mobile Radio Technology for 
more information Uses: 


Tuning Antannas: Base, mobile, or giass 
eTuning cavities, duplexers, or filters 
eTuning preamps and Recerer front encs 
eChecking transmission line a1d trimming to resonance 
Each Swersweeo 1s hand duill wih calibration traceable to 
the Nationa! Bureau of Standards 

1-500-Mnz $350. 1-1000 Mhz, $675 


Allow 25 working days tor delivery. Prices include smipping 
Europa Marketing 


2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


Will Positive] 


done so for 17 years. 


F Pogeboy |i tone/voice. w/fiters! Minimum 10. $25. 
«# Motorcia paging encoders w/reeds. NI016-19. $15 


MOTOROLA Radius 


DELIVERY NOW! 


Every Model in Stock! Free Programming of all new Units on Delivery! 
Be Shi 
On your Jobsite tomorrow. We can handle any size order and have 


C ALL 1-800-53-RADIO (72346) 
FAX: (404) 568-4506 


To place your order, even if you live in Hawaii, Virgin Islands, Alaska or Puerto 
Rico. RADIO WHOLESALE-John Cunningham WB4-JUN. 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 

prices. 

Any desired Frequency available for 
fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old Channel 
Elements 

We Buy Used Elements 


Try us first. We always have your 
frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 


ed Tonight! 
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Equipment for sale 


ATTENTION DEALERS!!! 


Selectone 


CELWAVE 


Complete Catalog 
Sent Upon Request! 


612/645-3411 Local 
800/634-4246 Watts 
612/645-3511 FAX 


Diseributing 
Inc. 
St. Paul, MN 55104 
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GE GE GE GE GE GE GE 
New ‘Factory Reconditioned 
MASTR i ¥ HF CHF Repeater 
DELTA-S 32-30 «scan acc. new 
DELTA-S $94 90W 128 CH new 
MVS VHE 6 CH Scan 
MVS CHE 16 CH Scan 
MVS UDI 2 ch 
5-700 Cont. Wecubles & mic. new 
GUESTAR Decoder new .. . 
MASTR HL Station PS. 30 Amp 
MASTR OAL Station PS. IS Amp 
USED 
DeltieS 42-50 Jess ace. 
DeltieS HB TOW less ace 
MASER IE 1B TOW fess ace 
S990) 128 CH Cont head 
C S00) Control head Woycan 
MPI 403-425 2W Portabic 
MPR 440-370 SW CG 
MPR MPS Rapid-] desk chy 
MPR MPS Rapid-l melt 
MPR MPS Rapid-3 multi 
MPR MPS Std. Rate Multi chygr 
MPR MPS Vehicular cher wave 
MPD Vehtcular cher Weuee. 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 BAX 804-525-0078 


tenia 
Low Profile Antenna for 
sa Cellular Phones 


Fully Tontle CRSYAGP | 
SUC 9 MEtS Aven 
FEATURES; * Built-in ground plane that 
allows for faside The Vehicle Mowiting 
or mounting on fiberglas vehicles, 
® Low Profile: Omby 2.5"H x 4,5"Dia, 

* Total Rigidity- Elimates "Picket-Feneing” 
COM-RAD INDUSTRIES — P.O. Box 554 
Grand Island, NY 14072-0554 
Free Brochure « Phone: 716/773-1445 
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USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 


ACS (303) 337-4811 
FAX (303) 337-3084 
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ARIZONA 
TWO WAY COMM. 


G.E. VHF MVP $100.00 
G.E. UHF MYP $200.00 
MOT MOXY UHF $150.00 
MOT REEDS $ 25.00 
MX 800 MODULES CALL 
MICOR RECEIVERS $ 40.00 
MICOR AUDIO BD $ 15.00 
MISC EVERYTHING CALL 


MAXAR’s * HT-90's * MICOR’s 
(602) 278-6191 * LARRY 


USED RADIOS 


at Low Prices! 


*MICOR *GE 

*MITREK *ACA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHAYSTAL ELEM. 
«RPTRS. *BASE STATIONS 


Large Quantities * (817) 433-5452 


Equipment wanted 


(MITREKS WANTED) 
eran BAND. 50-110 watts f 
| ®( 800-231-0103) 


CAUFORNIA RADIO Montrose, Colorado Hi 


Sestenatetatatata Te Ta Tete net ens Ta Mate Te teFa ele Tete Tate Te hame Tate TeTen eT 


SWANTEDS 


Cash + Shipping paid ''Promptly” 
Motorola, GE, 
Bases, Mobiles, Repeaters and 
Service Monitors 


“NO JUNK"' 
Pulsar || VHF/Bell Phones 
Barnett Electronics 
600-423-3858 
B718 Wilhite Lane ¢ N. Little Rock, AR 72116 


Equipment wanted 


‘Also Maxar 80 & ue units. 
(ANY frequency range ok) 


lim 800-231-0103 
WANTED 


Microwave video band width, 2 or 
12 GHz. Call with specifications. 
Solid State preferred. 


708-674-1799 


Cellular services 


CELLULAR REPAIRS 


KEEP YOUR 
CUSTOMERS HAPPY! 


Superior warranty facility 
for 12 manufacturers 


e 24-hour turn-around 


e Extensive inventory for 
hard-to-get parts 


¢ Non-warranty repairs 


1-800-326-7901 
ext. 101 


Cellular Phone Services, Inc. 
403 E. Gude Dr. 
Rockville, MD 20850-1351 


SS =| 
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PHILA., PA., So. Jersey 
8275.° Commission 


Professional on-site installation ....$125 
Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 * IN PA 215-322-4600 


LET THE 
GOVERNMENT FINANCE 


your new or existing small busi- 


ness. Grants/loans to $500,000. 
Free recorded message. 707-448- 
0330, (OH8) 


Services 


Lightning Deterrent Corp. 
Protect the Structure Outside 
Protect Your Systems Inside 


PROFESSIONAL ENGINEERING SERVICES 


Space Age Technology 


5321 South Kedzie Avenue 
Chicago, Illinois 60632 


312-434-7912 or 1-800-776-7150 Fax 312-434-0332 
U.S. Pat. No. 4,605,814 Can. Pat. No. 1,205,614 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


(503) 882-5408 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 


HT600/P200 2 ch to 6 channel 
CONVERSION $40.00 

Out of Band Modifications for 

Radius Portables and Mobiles 


Metrocom 718-392-3300 


TOWER SPACE 


Westchester « Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


ANTENNA SITES 


NLY., N.J., PA., CT., MD., Del., FL., MA. 


Specializing in: acquisitions, management, selection, 
leasing, engineering, and installation. Concentrating 


Se AAT COMMUNICATIONS CORPORATION _ 
1854 HYLAN BOULEVARD, STATEN ISLAND, N¥ 10305 


¢ 40/30 dBu Contour Analyses 
e MAS Frequency Selection 
 Short-spaced System Negotiations 


e Height Above Average Terrain 
e Propagation Studies 
e Intermod Interference Analyses 


Call Klaus Bender, Manager, Engineering Services 


at (717) 334-5840 


Specirum Management Systems, Inc. 
1110.N. Glebe Road, Suite 500, Arlington, VA 22201-4714 


FAX (717) 334-9602 
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ING 


Minimize your Losses 
Maximize your Gains 


DU 


D P ELECTRONICS, INC. 
152 Floyd Avenue 

pe, Bloomfield, NJ 07003 
(201) 748-6334 


OKLAHOMA COVERAGE 


TWENTY PROFESSIONALLY DESIGNED 
AND MAINTAINED COMMUNICATIONS 
ANTENNA SITES IN CENTRAL AND 
WESTERN OKLAHOMA, INCLUDING 

A NEW 850’ OKLAHOMA CITY 
TOWER. 


CONTACT: ARNO L, PAUTSCH 
(405) 234-1584 


in NY., N.J., PA., and CT. 
Contact Site Division 


TEL. (718) 979-6600 FAX (718) 351-7324 
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Tower space 


TOWER SPACE 
SOUTHERN CALIFORNIA 


32 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 
Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 

(818) 888-7000 — 


NEED TENANTS?? 
Advertise your sites in the 
( NATIONAL COMMUNICATIONS > 


SITE DIRECTORY ah 
Dedicated to advertising antenng sites for lease 


NEED SITES? 
Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
*“"*INTRAFAM, Dept. M. PO. Box 93++* 
Freehold. NJ 07728 (201) 462-5964 


ARIZONA’S PREMIER 
TOWER FACILITIES 
Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Tower Space 
Victorville at 4482 feet and 
Barstow, CA at 3325 feet. 


CALL NOW: (818)308-0398 
FAX: (818)308-3909 
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| Tower space 


TECH. 


CONTACT: 


SIGMA cere 
CALIFORNIA ANTENNA SITES 


FOR 

BROADCAST + CELLULAR «+ ESMR + MICROWAVE 

PAGING + PCN + SATELLITE + 2-WAY 
OFFERING 

TURN-KEY INSTALLATION + MASTER ANTENNA SYSTEMS 
SERVICE & REPAIR + PROPAGATION AND PATH ANALYSIS 
FROM 
SIGMA TELECOMMUNICATIONS PROPERTIES 

21160 CALIFA ST./ WOODLAND HILLS CA 91367-S002 
818.887.2000,JjsaAyY FEICK X 149 


* TESTS = TELEMETRY 


CALL OR SEND FOR FREE ANTENNA SITE BOOK AND NEWSLETTER 


THE TALLEST AVAILABLE 
SITES WITHIN HOUSTON, 
SAN ANTONIO, FORT 
WORTH & CORPUS 
CHRISTI, TEXAS. 


ENGINEERING COMPANY 
11211 KATY FREEWAY, SUITE 390 
HOUSTON, TEXAS 77079 


Phone: 713-438-3838 
Fax: 713-984-0066 


ENGINEERING AND 
SITE MANAGEMENT 


GIVE US A CALL! 


MOTOROLA 


RADIO RENTALS 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

¢ Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
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TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 

SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


P.O Box 31160 
CHICAGO, it 60631 


PRIME SO. CALIF. SITE 


KJO!| COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mins. with line-of- 
sight to all of So. Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 


Accessories 


QUALITY BEEPER COVERS 
& ACCESSORIES 
Covers designed by master- 


craftsmen with soft quality leather 
carefully prepared by tanning. 


LARGEST selection * UNIQUELY designed 


¢ Fully enclosed leather cases with 
hidden coin pouch 

e Leather, Vinyl & Denim slip-on 

* Quality Chain—heavy duty lock 


call: ALL GREY ENTERPRISING 
718-946-4636 


1-800-542-7485 
“‘We Have You Covered”’ 


Business opportunities 


LOADED 5 Ch. LTR System covering 
Northern California's Sacramento 
Valley. 


Send responses to: 
Mobile Radio Technology, 
P.O, Box 12901, Dept. 913 
Overland Park, KS 66212 


TOWER OF THE MONTH 


40 33 07" 
74 54 or 


Flemington/ 
Cherry Hill, NJ 


850’ AMSL 


AAT's 150 foct tower sits on 
the 700° ridge line just south of 
Rt 78 and 22 

Call for FREE Site Listings 


AAT COMMUNICATIONS CORP. 
1854 Hylan Bivd., S.1., NY 10305 
Site Division (718) 979-6600 


Distributorships Wanted 


Well established and capitalized, FCC licensed 
service facilities seeks protected national and 
international distributorships in related elec- 
tronics field. Cambridge Electronics Train 
Systems, Inc., Transit Communications 
Specialists serving the wireless industry since 
1973 by providing maintenance for government 
agencies throughout the Northeastern United 
States. Boston based headquarters. Please di- 
rect inquiries to Executive Offices Attn: Donna 
Lagana 
Executive Offices 

Cambridge Electronics 

Train Systems, Inc 

142 Greene Street 

North Andover, MA 01845 

Phono and Fax: (508) 688-6968 
Field Office a; 

Aiborway, Jamaica Plain 

Boston, MA 02130 

Phone: (617)52¢-1555 


— 
Fax (617)524-4544 . 


Computer software 


SERVICE SHOP SOFTWARE 


SERVICE ORDER TRACKING: Tracks Repair orders. 
Prints Orders without forms. or CUSTOMIZED for 
your tractor feed form, Maintains a Customer Data 
Base lor mailing labels etc 


REPORTS: Completed, Open, Parts Ordered, Date 
Prorused. By Customer, By Tech. DAILY FINANCIAL 
REPORT (Password Secured) for Deposit and Gen- 
eral Ledger use. or You choose the SEARCH FIELDS 
and SEARCH DATA for a report as specitic as you 
are! 


INVENTORY: Inventory module interfaced to Serv- 
ice Order Program, AUTOMATICALLY INSERTS 
Descriptions and Pricing. Tracks How Many of each 
part sold Month to date. Year to date, Vendors. Etc 


Menu Driven runs on any PC or Compatible with 
512K and Hard Drive. Complete Package $395.00, 
free updates for 1 year, Demo disk available 


INTERMOD: To Sth order, Variable Window, Main- 
tains Data Base for each site $89.00. 


CUSTOM PROGRAMMING AVAILABLE 
P.C, Communications Software 


P.O, Box 1318, ANTHONY, FL 32617 
(904) 368-5910 


a a a a a a PE ET] 


Software for 
Creating Turn-Key 
Systems. 


SYSTEM CONTROL 
AND 


DATA ACQUISITION 
VIA 


PACKET RADIO 


USING THE ZETRON MODEL 17 
REMOTE TERMINAL UNIT 


TURBEX-Z 


by CyberSym 


Circle (142) on Fast Fact Card 


SOFTWARE TOOLS 
FOR 


RF PROFESSIONALS 
by CyberSym 


INTERMODULATION ANAL. 
PATH AND PROPAGATION 
GENERAL INTERFERENCE 
HAAT REPORTS/EXHIBITS 
TOPOGRAPHICAL DATA 
EXTR. 
AREA COVERAGE 

* GRAPHICAL SITE DOC. 


DATABASE BASED SYSTEMS 
Circle (143) on Fast Fact Card 


FULL BULLETIN BOARD SUPPORT 
CALL: 


CYBERSYM 
CONTROL SYSTEMS 


P.O. Box 227 
Blacksburg, VA 24063 
703-268-5400 VOICE 
703-268-9767 BBS 


INTEGRATED SOFTWARE 


TWO WAY RESELLERS 
The TwoWay MANAGER 


Parforms 42 Sales, Accounting SIGMA-M C&E 
and Management functions (619) 679-8663 
DEMO OISK AVAILABE! 


mck 
1 Sus 


Computer software 


VHF/UHF LAND MOBILE RADIO 
Predicted Area Coverage Software 


@ FSPL, PEL, Okumura, Shadow Area Models 
@ Terrain Loss & Earth Curvature Computed 

@ Omni or Directional Antenna Patterns 

@ Plot up to 360 Radials & 3 Receive Levels 

@ HP-GL™ Plotter Support for Direct Map Overlays 
@ Interactive Spreadsheet Approach for Data Entry 


— Predicted Area Coverage a $605 


12844 West Iliff Avenue m Lakewood, Bclnvatiey: 80228 
(303) 988-3395 Fax: (303) 969-9440 


See us at IMCE Booth 1443. 


Computer Software for Communications Engineering Applications 


LES 


“MICROWAVE” “MULTIPOINT” “TOPOGRAPH” 
Line-of-Sight *¢ Beyond-the-Horizon * Path Profile 
Engineering Aid Software 
30 SECOND POINT TERRAIN DATA BASE 
TECHNICAL SPECIFICATIONS — SAMPLE PRINTOUTS — INFORMATION 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


ADONCED INTERMOD COMPUTERIZE your 


iC SOFTWARE - $99 * FCC LICENSING 


By popular pian ver. 2.10, now with site data- H ; 
base. Enter freqs. only once, save, recall, adil, do with quickform 574 ($495). 


“what - studies. Time Pan since pay Select to ® PRICE QUOTES 
ir's. otc, henere n iain efeltoh ext rb tag with Minute Quotes, ($495) 
Pree. Damen ae Includes Radius database 
cai MECK-ELEC for Radius Dealers. 
a Both Packages Radius Co-opable. 
(303) 674-1101 Over 1,000 HAPPY CUSTOMERS 


Slattery Software (619) 560-0644 


COMPUTER ENGINEERING 


OF 
MICROWAVE SYSTEMS 


ON-SCREEN PATH DESIGN SEND FOR BROCHURE 
REFLECTED SIGNAL ANALYSIS AND DEMO DISK 
DETAILED PATH PROFILES 

ROUTE AND SYSTEM MAPS Norton Engineering 
GREAT CIRCLE CALCULATIONS 10002 McDuff Court 
PERFORMANCE PREDICTIONS: Vienna, VA 2218-3156 
DIGITAL, ANALOG AND VIDEO (703) 938-5745 
MAP CROSSOVERS FAX (703) 938-9168 


Circle (144) on Fast Fact Card 
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PAGER PROFESSIONALS 


SOFTWARE LET YOU DOWN? 
GSS Pager Master and GSS Pager Master Multi 


© Tracks your customers ® Tracks your pagers © Generates automat- 
ic invoices © Calculates appropriate taxes ¢ Easy to use ¢ Single user 
and multi-user ® Single company and multi company © Capcode in- 
ventory and call number inventory availability * Reporting to screen 
or printer © Unlimited capcodes * Unlimited customers * Unlimited 
users (multi-user version) ¢ Unlimited support * Free demos ($7.50 
- $10.00 shipping/handling fee) CALL. NOW FOR MORE INFO! 


Gilreath Software Services ® (818) 766-9341 


Fe ee eg, 
MICROWAVE ENGINEERING PROGRAMS 


Computer Software for Microwave Engineering Applications 


@ Path Profiles- Real Time MH Path Analysis 
@ Quadmap Crossover Points with Quadmap Names 
(teaae 3 & 30 Second TOPO Data. HAAT Calculations 
Ko || 


Wt 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
12844 West Iliff Avenue @ Lakewood, Colorado 80228 
Fax: (303) 969-9440 


(303) 988-3395 


See us at IMCE Booth 1443. 


Computer Resources, Inc. 


The Service Management System is de- 
signed for management of a mobile com- 
munications company. The Service Man- 
agement System provides the user with 
the ability to produce work orders and 
work order history. Inventory control and 
purchasing. Contract maintenance and 
costing, equipment maintenance and 
costing, Technician productivity, Recur- 
ring Billing, SMR Billing, Pager billing and 
inventory control. Along with Accounts 
Receivable, Accounts Payable, Payroll 
and General Ledger. 


205/591-8810 oe 
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Service Management Software 
The COMPLETE LMR shop tool kit — Announcing 
VERSION 2.01 


Repair services 


SERVICE 
MONITORS 


Specializing in Service Monitors since 1973 


¢ Repair and Calibration 
¢ Buy, Sell and Trade 


COMMUNICATION 
INSTRUMENTS ~ 


356 Hillcrest Street, El Segundo, CA 90245 
Phone (800) 288-8223 of (213) 322-3666 


Computer software 


RADIO SYSTEM DESIGN 


Computer Software for PC's 


* Digital Topography - 3” and 30" 
* Geographic Boundaries 


* 3-D Displays 

* Radio Coverage 

* Demographic Analysis * Path Profiles 
* Full Range of Design Options 


JMA - Applied Spectrum Research 
2975 Valmont #100 Boulder, CO 80301 USA 
303 444 4871 FAX: 303 444 4872 


Repair services 
_|2-Way Repairs; 
oe 


00 
‘Hour’ 


A.S.K. COMMUNICATIONS 


3837 E. WIER AVE. SUITE #1, PHOENIX, AZ 85040 
1-800-827-0747 


In Arizona call: 602-470-1052 *Plus parts & shipping 


3 Second 
Digitized 
Terrain Data 
Available 
‘On CD-ROM 


When Your Pager Problem Stack Up 
Turn to Page Repair 
¢ $10 Flat Rate Labor * Recrystal & Recode 
* 30 Day Warranty * Repair Contracts 
* Warranty Contractors 


2700 Flora St, 
Dallas, TX 76201 
[Ri (214) 623-5177 
PageRepalr inc 
| PORTABLE DEPOT.| 


+ FACTORY TRAINED TECHNICIANS + 
+ SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE + 
* PUBLIC SERVICE TRUNKING * VOICE GUARD CERTIFIED « 
102 North Woodfin Ct * Forest VA 24551 

Ae, “ilhin 5 miles of the factory 
GB 804-525-1252 


824 River Ad. 
Edgewater, NJ 07020 
(201) 943-9521 


PAGER/PORTABLE REPAIR 
Low-cost conversion 
Discounts for quantity 


Pager Repair: Flat rate-S10 plus parts. 
Portable Repair: Flat rate-S30/hr, plus parts. 
Maximum 2 hours. 


Cat! Pager Communications 


INVENTORY: Parts kit building, serial # tracking, warranty 
Galabase, FAST price checks. low and out reports. plus 
crass reference by DESCRIPTION 

REPAIR ORDERS: Tracks active repairs by Account # of sta- 
lus, Builds shop history indexed by Account #, Model # 
Serial #, of by Vehicle. Automatically subtracts parts from 
inventory and optionally prints tickets on YOUR farms 
REPORTS: Customer, Inventory, Invoicing, Frequency Ralo- 
dex, Shop/Tech productwity and Service Contract Analysis 
Completely menu driven with on-line “pop-up” help win 
dows, Runs on any IBM PC.XT or compatible with 512K 
+ HD. Complete package — $149. Write for FREE demo 
and manual 


d Lommunications 
P.O Box 4725 * LONG BEACH. CA 90804 
Also available via BBS — (313) 854-6441 
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= 3S] == “The Pager Repair People’ for quotes: 1-800-955-1044 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola and NEC. WE NOW 
SERVICE PANASONIC. 

(303) 337-4811 


Make your 
classified ad 
stand out. 
Use color! 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY/RELM, WILSON, OTHERS 
$25.00/Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Trained 


MULTICOM 1-800-798-5842 
=] 2501 NW 10th, Oklahoma City, OK 73107 


Repair services 


WV Ef iton 
Electronics, Inc. 


Cushman Authorized Service Center 


CALIBRATING FM MONITORS 


<“SOveanite.: 


We'll work aif night for your 
orders to be promptly 
reshipped if need be. 


* PAGERS REPAIRED $9.00 PLUS PARTS x 
— TWO WAY RADIO SERVICE — 


ree C OMMUNICATIONS Seavice 


4 UNIT OF TAG TECHNOLOGIES. NEW JERSEY, INC — 


« [-800-NITE-FIX 


#173 State Hwy. 46 West © Mine Hill, Nj 07801 


CUSHMAN FACTORY AUTHORIZED 
ALSO SERVICE IFR, 
MOTOROLA & GAW 

NBS TRACEABLE 


4300 Lincoln Ave., Unit O (708) 934-6426 
Rolling Meadows, IL 60008 FAX (708) 934-7195 Circle (146) on Fast Fact Card 


WE CAN SAVE YOU MONEY! 


ALCOM ELECTRONICS, INC. HAS A COMPLETE INVENTORY OF REFURBISHED 
FREQUENCY COUNTERS, DISTORTION ANALYZERS, SPECTRUM ANALYZERS, 
FREQUENCY SELECTIVE VOLTMETERS, TONE GENERATORS, SERVICE 
MONITORS, TRANSMISSION TEST SETS, MICROWAVE POWER METERS & SENSORS, 


TAKE SWEEP GENERATORS, CHART RECORDERS, AND MORE... p IF 
we pve FAX YOUR REQUIREMENTS OR CALL SOR, 
The W “OR 1-800-476-2526 — 24 HOUR FAX LINE 601-868-0133 ava Avie Ce 
ae USED ee ALCOM ELECTRONICS, INC. 24.74!LAB, S 
cavie™ 2801 17TH AVENUE, GULFPORT, MS 39501 Hours, 
We carry a full line of Telecomm Motorola, ,Marconi, JFW At- 


tenuators, ADC, Pace, B&K, 
Fluke, Weinschel, Wavetek, 
Boonton, Genrad, Optoelec- 
tronics, and many, many more... 


We repair and calibrate ALL 
major manufacturer's test equip- 
ment from DC to Microwave. 


ALCOM is a fully staffed lab that 
is N.LS.T. TRACEABLE and 
meets the calibration system re- 
quirements of MIL-STD 45662A. 


Instruments. ¢ RYCOM Frequen- 
cy Selective Voltmeters 

¢ METRO TELI/DDI Transmission 
Test Sets; Drop & Insert T1, DSI, 
DS2, DS3 & DS4 * AVCOM Spec- 
trum Analyzers * WECO, Cables 
and Adapters, Bantam Adapters, 
and much, much, more... 


All types of equipment available: 
Hewlett Packard, Tektronix, 
IFR, Kipp & Zonen, Cushman, 


Kid. os 


A MEMBER OF THE 
WETROLGY DIVISION] NATIONAL CONFERENCE OF STANDARDS LABORATORIES WETAOLOGY pWvisION ] 


— Circle (147) on Fast Fact Card 


S jales offices 


WESTERN REGION: San Rafael, CA—Dennis Hegg, Mktg. Mgr., (415) 491-1442; FAX (415) 491-1842 
SOUTHERN REGION: Diane Hite, Mktg, Mgr., (303) 762-1249; FAX (303) 762-0069 
NORTHEAST REGION: Englewood CO—Ruth Breashears, Mktg. Mgr., (303) 762-1249; FAX (303) 762-0069 


MIDWEST REGION: Chicago, IL—Nancy Matthews, Mkg. Mgr., (312) 435-2340; FAX (312) 922-1408 
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42 .....816/891-6320 
38 .....312/595-3933 
135 ._.. 703/373-3888 
46 .....818/888-7000 
eee 503/363-9267 
<n 315/437-3953 
D3 sever 602/884-7981 
123 ....903/860-3660 
Pare 800/543-9191 
ee 919/744-5050 
Wiaceenxs 214/907-4000 
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«eeepc 714/751-0488 
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136... .800/53-RADIO 
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WD) aieseiets 317/846-1201 
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LF GH 415/887-1950 
|: 708/866-2553 
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2 800/367-2864 
8 ......402/359-2201 
52,53 _. 214/271-7818 
104 .214/271-7818 
A eed 818/442-0782 
BB sivrcing 708/885-3296 
2 Re 707/462-0242 
eee 213/404-2700 
59.90 _. . 206/820-6363 


The new 99-channel Vertex mobile (FTL-2011/ 
7011-99) gives you the perfect line. This mobile 
radio is the latest addition to the growing 
Vertex line and another example of Yaesu’s 
total commitment to quality, reliability and 
innovation. 


The new 99-channel mobile radio meets the 
same exacting MIL STD 810 C/D specifications 
and strict quality requirements as the other 
Vertex models, including the popular 4- 
channel and 12/24-channel versions. All of 
which are available in UHF, VHF and Lowband 
Frequency Ranges. 


Delivering powerful features, Wideband 
Frequency Spread and simple 
operation, Vertex mobile 


Specifications subjg@l to change witbouaat 


The Perfect Line. 


radios are the choice of police and fire depart- 
ments, government agencies, construction 
companies, forestry services and other de- 
manding customers. In addition to the long 
list of standard features of the Vertex product 
line, the 99-channel model also has Digital 
Coded Squelch, Alpha Numeric and the most 
popular signaling formats built in as standard. 


See for yourself why Vertex is the perfect 
line. Contact your nearest Yaesu 
USA dealer today. 


DCS-23 Microminiature DCS Encoder-Decoder 


Compatible with all digital continuous tone coded squelch systems 
used in Land Mobile radios such as: "Digital Private Line", "Digital 
Channel Guard", "Digital Call Guard", etc. 


¢ Microminiature in size, 1.36" x 1.18” x .25" to fit inside all mobile units 


and most portables 
* Totally immune to RF 


* Uses crystal controlled CMOS microprocessor for low voltage 


operation 


* Three pole high pass filter included to remove tone from received 


audio 


* All connections made with microminiature plug and socket with color 


coded wires attached 


* Double sided tape supplied for quick mounting 
¢ All industry standard digital codes are field programmable with 


simple PCB jumpers 


¢ All 512 octal codes can be programmed 

¢ Simple field programming of both transmit and receive data polarity 
¢ Operates over full temperature range of -30°C to +65°C 

* Easy hookup with external diodes for multi-code encode or decode 
¢ Powered by a very low voltage of 6vdc to 20vdc @.8ma. 

* Full one year warranty when returned to the factory for repair 


« Immediate one day delivery 


Decode 


© Sensitivity better than 15mv 

* A signal to noise ratio of better 
than 4db Sinad reliably operates 
decoder 

* Decode time is 171ms (one word 
length) 

* Decode input Z is 60k, AC 
coupled, for easy discriminator 
hookup 

* Open collector transistor muting 
can be programmed for ground to 
enable or ground to mute 

* Automatic hookswitch monitoring 
when mike is removed from 
hanger 

¢ Automatic squelch tail elimination 
by turn off code detection 


Encode — 


® Golay 23 bit digital word sent at 
134.4 Hz data rate 

© Turn off code of 134.4 Hz sine 
wave for 180ms sent to eliminate 
receiver squelch tail 

* Output Z is 2.2k, AC coupled, 
and adjustable from 0-3v 

* Open collector high current 
transistor for P.T.T. keying 

* Test code to set transmitter 
modulation level included 


$59.> each 
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